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TRANSOCEANIC WIRELESS TELEGRAPHY. 

It appears to be pretty generally accepted that 
Marconi has succeeded in sending across the Atlantic 
audible signals from his wireless telegraphic station 
in Cornwall, England, to Signal Hill, Newfoundland — 
a distance of 1,800 miles. To be sure, tbie Newfound- 
land experiments have not been accepted by all 
scientists as conclusive^ English physicists are par- 
ticularly skeptical. Silvanus P. Thompson, although 
accepting Marconi's statements, leaves us to infer that 
success would not have been so easily attained if the 
letter "V" had been transmitted instead of "S."yProi. 
Dewar, if he has been correctly quoted, does n\)t be- 
lieve that the possibility of transmitting signals across 
the Atlantic has as yet been adequatery demonstrated. 
On the other hand, Mr. Edison accepts the report as 
authentic, and Prof. Bell has cabled his congratulations 
ancj has offered his place on the coast of Nova Se'otia 
as a place for future experiment,,^^ 

During the International Yacht Races of 1899, held 
off Sandy Hook, it was the privilege of a representa- 
tive of the Scientific American to interview Mr. 
Marconi, who, at that time, was superintending the 
sending of wireless reports of the races to The New 
York Herald. Marconi proved to be a man fully 
conscious of the possibilities of the new telegraphy 
with which his name has ever been linked, and yet 
exceedingly conservative in his opinions. In response 
to an inquiry from our representative on the future 
of wireless telegraphy as a competitor of the sub- 
marine cable, Marconi stated that he was content to 
work in the limited field then opened up to him by 
his invention; but, upon being pressed for an opinion, 
did not deny his belief in the possibility at some 
future time of being able to telegraph from one shore 
to the other. The impression of singular modesty 
then received has since been strengthened. In no 
authorized statement has Marconi hitherto exagger- 
ated the results of his investigations. We are there- 
tore inclined to accept his present announcement that 
he has succeeded in signaling from Europe to America. 

If any proof were desired of the importance of 
the ocean transmission of that first wireless signal it 
would be found in the trepidation of the Anglo-Amer- 
ican Cable Company and its hasty threat to stop all 
further experiments. It seems that this company 
has been granted a monopoly for fifty years — a term 
which expires in 1904 — and that by the* provisions of 
its grant it claims that Marconi can be enjoined- from' 
transmitting transatlantic messages. 

It seems, in fact, that Marconi had acted hastily 
and probably prematurely in his determination to 
leave Newfoundland and seek a place of experiment 
on the mainland. It seems extremely doubtful whether 
the Anglo-American Cable Company could have en- 
joined him from continuing his experiments. Of 
course, very much depends upon the nature of the 
contract entered into bet'ween the company and the 
government of Newfoundland, but it . is a well-ac- 
cepted principle of the patent law that an inventor 
is entitled to \make use of a patented device, provided 
it is for purposes of experiinent only. Had Marconi ^ 
perfected his system to.-epcli .an extent as to place it 
upon a commercial basis,' the conditions w.ould have 
been f at: otherwise; but cerfainly for purposes of ex- 
periment it seems as if it, would have been, a dlfiicult 
matter to have induced a court of equity to' grant ap 
injunction which would prevent -his ..carrying on ex-, 
perimerits which .are .being watched with such, intense- 
interest from the four corners < of the earth. The 
Anglo-American Company does not claim to control 
any patents covering the niechanism einployed by Mr. 
Marconi. So long as he does not land a cable on 
the coast of Newfoundland, it is a grave question 
whether it would be possible for them to prevent him 
from setting up an instrument in which the vibratory 
impulses are received through the medium of the 
air. We regret that Marconi did not, in the intereste 



APPRECIATION OF THE NAVAL NUMBER. 

The warm reception which has been given to our 
special number describing the growth of the United 
States navy since the war with Spain, is another evi- 
dence that the deep interest in the United States navy 
which was awakened, or rather re-awakened, during 
our late war is but very little diminished. At the 
close of that struggle the fear was expressed that 
popular interest in naval affairs would pass away, and 
that the country would return to that attitude' of in- 
difference, which left the United States practically 
without a navy for two whole decades of her history. 
We are satisfied that the fear was unfounded, for 
the Editor's mail has brought, in the way of ques- 
tions and criticisms on naval matters, and requests 
for more complete Information, many more communi- 
cations than we have found space to print. To us this 
is one among many indications that the people of the 
United States have realized how closely the prosperity 
and security of the country are related to "the growth 
and efiiciency of its navy. 

It has been the aim of this journal to keep in such 
close touch with the Navy Department, and with the 
trend of ideas among the line and staff ofilcers who 
construct and handle its warships, as to be able to 
do full justice to the best features of our naval work, 
without falling into the all-too-common error of using 
only superlative.'terms in speaking of the ships which 
are such an object of pride to all American citizens. 
In view of the fact that we have not hesitated to criti- 
cise where we thought criticism was due, we are par- 
ticularly pleased with the many unsolicited letters of 
congratulation which we iave received from high 
offlcials in the^United States navy. Speaking of the 
Naval NunibSr, the present Chief of one. of the Naval 
Bureaus writes: "It is not only intensely interesting, 
but is beautifully prepared, and better than all, is cor- 
rect;" while a former Chief of the Bureau of Ord- 
nance says:'"You are doing a great work for the navy. 
No other paper approaches your literary work on the 
service." 



BRIDGES VERSUS TUNNELS. 
The decision of the Pennsylvania Railroad to con- 
nect its lines in New Jersey and Long Island with 
one another and with New York by tunnels rather 

• than by bridges was natural, and, we had almost 
said, inevitable. There is to-day a growing tendency 
in all the great centers of population to place the 
means of transportation underground, and this for 
the very good reason that there is no further room 
for them above ground. In an earlier day it was 
customary to build rapid- transit systems, and the 
approaches of trunk railroads in the great cities, on 
elevated structures; but the growing congestion of 
street traffic, vehicular and pedestrian, has brought 
us to a time when the piers and arches of steel or 
stone viaducts are no longer a permissible obstruc- 
tion, to say nothing of objections on the score of the 
ot>trusive ugliness of such structures. Hence we 
have been driven below ground, and the tunnel, thanks 
to electric lighting and traction, has proved to be 
a cleanly and comfortable substitute for the over- 
head structure. 

' To the engineer, and, indeed, to all of us who are 
attracted by engineering works of great daring and 
magnitude, it will be something of a disappointment 
that'the proposed Hudson RiVer bridge, with its vast 
3,000-foot span- and- its towers reaching five hundred 
feet into the air, Will not be built; but now that a great 
- railroad'companjrlikB. the Pennsylvania has openly 
declared in favor of tunnels as the ..best method of 

^ serving New York with due regard tOiits own interest 
and the -convenience of the city itself, we may take 
it for /granted that, the Hudson River bridge will 
never be r built. '■ . ' 

In justice to the proposed bridge, however, a word 
should be spoken in contradiction of the popular 
impression that a bridge would be a far more costly 
undertaking than tunnels. While it is true that the' 
proposed two-tunnel scheme, shown elsewhere in this 
issue, will cpstvfar less than the proposed Twenty- 
third Street bridge, we must remember that its ca- 
pacity will be only one-sixth as great; fdr in design- 
ing Ms bridge Mr. Lind.enthal proportioned it for the 
accomrnodation of no less than . twelve separate rail- 
road tracks, eight on the lower and, if required, four 
on the upp^r deck. Hence, the proper basis of com- 
parison would be that. of twelve ;l8,-f pot tunnels against 
one bridge; and no doubt the bridge would work out 
in- spite of greater, real estate cost, *? C9sting less 
thanjthe twelve tunnels. The bridge, however, being 
^exposed' to the ejemgnts vpou],d be, more expensive_ in 
maintenaii'ce" Moreo-ver, unlike the tunnels; oncet the 
river was crossed a''brldge would involve 'the -eredtion 
of a vast viaduct and surface station that would 
seriously incumber our already overcrowded streets. 
The feature that will, more than any other, com- 
jjiend this tunnel scheme to our municipal authorities 



ANNUAL REPORT OF THE WORE OF THE OBSER- 
VATORY OF PARIS FOR 1900. 

BY M. LOEWY, DIRECTOR. ABSTRACTED BY OUR PARIS CORRESPONDENT. 

The past year has been an especially busy one for 
the Observatory, as it was necessary to make a proper 
showing at the exposition and to present a visible 
image of the work carried on and the progress ob- 
tained by the institution. Besides this, a number of 
events have occurred which have brought on new 
series of researches. The efforts of the director were 
especially engaged in organizing the International 
Astrophotographic Congress of 1900. This congress, 
owing to different circumstances, had an exceptional 
importance. It was necessary to assure the definite 
success of the map of the heavens, a work which 
has been in execution for twelve years, also to under- 
take one of the great problems of astronomy, the de- 
termination of the solar parallax, which it was hoped 
to solve with a precision unobtainable in the past ow- 
ing to the discovery of the planet Eros, which cojpies 
so near the earth at certain epochs. The congress 
was held at the Observatory from the 19th to the 
26th of July. In that short time, owing to the au- 
thority of the scientists who took part in it, the work 
has been most fruitful and important decisions were 
made, which will leave a durable trace in the history 
of astronomy. Concerning the photographic map of 
the heavens, the main object of discussion was the 
filling up of some of the gaps in the exploration of 
the heavens in certain regions of' the southern, hemi- 
sphere. Three of the observatories charged with the 
work of these zones had not been able to carry out 
the work. The efforts of the congress to better the 
situation have resulted favorably, and Mr. Thoma, Di- 
rector of the Cordoba Observatoryi ( Argentine )| prom- 
ised his aid on behalf of the government. Again Mr. 
Cooke, Director of the Perth Observatory (West 
Australia) is to take a share of the work, as the neces- 
sary subsidies have been obtained owing to the ef- 
forts of the congress. Lastly, M. Enrique Legrand is 
taking measures to have his government establish a 
special observatory at Monte.video (Uruguay) for this 
work. The importance of the map of the heavens 
seems to increase continually and it promises scien- 
tific results which have not been foreseen. Some late 
researches made by Mr. H. H. Turner Director of the 
Oxford Observatory, prove that the map, which will 
contain millions of stars, will render results which 
we have scarcely ventured to hope for. Owing to a 
rectangular ruling which is superposed photographic- 
ally upon the map, it is possible to take the positions 
of a multitude of stars with a precision comparable 
with the direct meridian observations. Photography 
thus enables us to accomplish a great work which 
would be almost impossible by direct observation, as 
it would take the united efforts of the astronomers 
of the world for hundreds of years before coming to 
an end. 

To finish the task imposed upon it the Paris con- 
gress was obliged to establish an agreement concerning 
the determination of the solar parallax. This prob- 
lem had been considerably discussed, and some emin- 
ent astronomers thought that the time had mot yet 
come for its solution. It was under this difference of 
opinion that the congress deliberated as'to whether 
a systematic observation of the planet Bros in different 
parts of the globe should be made tf determine the 
parallax. The congress appointed a special commis- 
sion of ten prominent astronomers to study the 
question, and it was decided to take up the work. 
As the observations had to be commenced at once, a 
series of tables and instructions was quickly pre- 
pared and sent out, so as to secure the co-operation ol 
the observatories scattered over the globe and to ren- 
der> the publication of the results homogeneous and 
precise^ As many as 58 observatories engaged them- 
•t.^yes in th'e new enterprise, as follows: Abbadia, 
Algiers, Athens, Bamberg, Berlin, Besangon, Bordeaux. 
Cambridge (Bng.), Cambridge (U. S.), Cape of Good 
Hope, Catania, Kharkov, Charlottesville, Christiania, 
Copenhagen, Cordoba, Denver, Dublin, Diisseldorf. 
Edlaburgh, Evanston, Flagstaff, Florence, Greenwich, 
HeidelBferg, Helsingfors, Kasan, Konigsberg, Leyden, 
Leipzig, I^igbon, Lyons, Madison, Marseilles, Minne- 
apolis, Mt. Hamilton, New York, Nice, Northfield, Ox- 
ford, Padua, Palermo, Paris, Potsdam, Pulkovo, Rome, 
San Fernando, Sfrasburg, Tachkent, Tacubaya, Tera- 
mo, Toulouse, Uccle. (Belgium), Upsala, Vienna (2 ob- 
servatories), Washington, Williams Bay. The work 
only commenceS-.in the first part of October, and from 
that time ta the "first of January,, when complete de- 
tails had begp obtained from 20 observatories, it was 
found that iiR spite of tljei bad weathEer not a day had 
passed in whith the planet was not observed by one 
br-bther-pf thS, prescrilied methods.. This aumerous 
series of observations permits of obtaining the paral- 
lax with great precision, and these results will be more 
than doubled when the remaining work is finished. 
It may be remarked that; this international project 
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offers a fine example of the disinterestedness and solid- 
arity of those who collaborated in this work, which in- 
cludes nearly 60 observatories. 

As regards the work at Paris for the year, nearly 
all the resources of the observatory have been de- 
voted to publishing the fourth part of the star cata- 
logue, as it became urgent to render accessible to 
scientists the last part of the numerous observations 
made at Paris up t-o 1881, which had not been here- 
tofore published in complete form. This great work, 
which has been in execution for twenty years, is 
now nearly finished. Of 430 plates composing the 48 
voluines of the star catalogue, only 30 remain to tie 
published. Again, an important series of meridian 
observations have been made for the solar parallax 
with tnree groups of instruments, and thus the exact 
position of 670 stars has been taken, between the 
7th and the 9th magnitude, placed symmetrically on 
each side of the path of Bros at 1 deg. distance, so 
that whatever be the photograph taken of the planet 
with the other instruments, the image of about a dozen 
of these stars will always be found on the plate, and 
serve as locating points. Eighteen observatories, In- 
cludifrg Paris, have undertaken the work of obtaining 
the exact position of these stars, so that it is possible 
to calculate exactly the position of all the stars photo- 
graphed upon the plates. This work, which is so es- 
sential for the solar parallax, is now completed. 

The exploration of the heavens for the photographic 
star map has been continued under the best conditions 
by Messrs. Prosper and, Paul Henry up to the be- 
ginning of October, 1900, and afterward they have 
especially made photographic observations of Bros. 
Between the 3d of October and the 31st of December, 
367 planetary images have been obtained, based on 
greatly varied exposures, with a view of eliminating 
errors. During all the favorable nights the operations 
have commenced at sundown and continued as long 
as the star was 20 degrees above the horizon. Messrs. 
Bigourdan and Fayet have been equally active at the 
equatorial' of the West Tower and have determined 
directly by micrometric measurements the position of 
Bros relative to the iiieighboring stars. At the East 
Tower, Messrs. Callandreau and Schaumasse have 
made about 44 complete observations in 21 evenings. 
Thus the Observatory of Paris, owing to the ensemble 
of its work, has been able to contribute toward the 
determination of the parallax by a respectable series 
of observations and studies. 

This year the publication of the photographic star 
catalogue was commenced, and 11 plates containing the 
rectangular co-ordinates of 16,500 stars have been 
printed. As to the photographic map of the heavens, 
the main work, which is to have star-images down to 
the 14th magnitude, we have been less fortunate, and 
its publication has been almost completely stopped, 
mainly from the failure of one of the two heliographic 
firms. In order to render our publications indepen- 
dent of outside specialists we have studied the process 
and in the future will carry out a part of it at the ob- 
servatory and have the rest supervised by our own 
force. Messrs. Loewy and Puiseux have used the great 
angle equatorial in the first months of 1900 to pre- 
pare the photographs for the exposition and have made 
some large views of the moon. Two of these, 56 inches 
In diameter, show the moon near the first and last 
quarter, and others are enlargements of interesting 
regions. The photographic atlas of the moon has been 
delayed owing to the presence of other work, and al- 
though the 5th part is entirely prepared, it could not 
be issued in 1900. 

The list of personal researches shows that the act- 
ivity of the astronomers has not diminished during the 
last year. The special reports show the details of the 
progress made in the different branches of work. 
Among others may be mentioned the two expeditions 
of Messrs. Bigourdan and Hamy, who were sent to 
Spain to observe the last total eclipse of the sun. 

The new arrangement of the Meridian Circle which 
is established in the grounds of the observatory is of 
great interest. By this means M. Renan is enabled to 
obtain the variations of the instrumental azimuth with 
great exactness. This element, which is so essential 
and so difilcult to determine in all astronomical estab- 
lishments, can now be determined at all hours of the 
day independently of the agitation of the atmospheric 
layers which separate the eyepiece from the objective. 
A tube 102 feet long and 30 inches in diameter is now 
used to unite the two, and the arrangement thus re- 
sembles a telescope. The tube is surrounded by a 
two-inch felt covering, and now gives an almost com- 
plete protectfibn from the movements of the air caused 
by the great variations of temperature throughout the 
day. Measurements are now made with much greater 
precision than before, and all astronomers who have 
seen it consider it a great improvement. 



The use of separate cars for children having whoop- 
ing cough is being advocated in France, where a- change 
of climate is the usual remedy for this disease, and 
cpnseqi]^ntly there is much travel among children. 



THE HEAVENS IN JANTTABY, 1902. 

BY HEI^BY NOBB18 RUSSELL, PH.D. 

Though the planets which illuminated the autumn 
skies so brightly are now, all but Venus, lost to view, 
their absence is fully made up by the appearance of the 
brilliant winter constellations. At our accustomed hour 
of 9 P. M., in the middle of this month, Orion is al- 
most due south, about half way up to the zenith. He 
may be instantly recognized by the familiar "belt," 
with the bright stars Betelgeuse above and Rigel be- 
low. The line of the belt, extended upward to the 
right, points toward the ruddy Aldebaran and the Plei- 
ades. Extended downward for about the same distance 
it reaches Sirius, which is about four times as bright 
as any other star in sight. An irregular cross of stars 
below it, containing a couple of bright ones, also be- 
longs to the constellation of Canis Major. 

Higher than Sirius, and some distance to the left, 
is Procyon, and still higher are the twin stars Castor 
and Pollux, with the rest of Gemini. Auriga, directly 
overhead, is marked by Capella, next to Sirius the 
brightest star visible. In the east the sickle of Leo has 
just risei. Between it and Gemini is a little cloud of 
light — the famous cluster Praesepe — which marks the 
position of Cancer; and the head of Hydra is rising far- 
ther south. Below Orion lie the small constellations 
Lepus and Columba, and on the right is the extensive 
but inconspicuous Bridanus. 

This classic river is represented by a stream of faint 
stars, starting near Rigel and running first westward, 
then southeastward, and then toward the southwest, 
till it sinks out of sight. It ends in a star — Achernar — 
almost as bright as Rigel, which is only visible from 
points south of the latitude of. SavannsLh. 

Cetus, which is almost equally extensive, occupies 
the southwest. Aries is marked by a little triangle 
of stars west of the zenith. Perseus and Cassiopeia lie 
in the Milky Way northwest of Auriga. Cygnus, below 
them, has partly set. Andromeda lies below Perseus 
and to the left of Cassiopeia, and Pegasus is still lower, 
its "great square" standing on one corner. 

The Little Bear hangs by his tail from the pole-star, 
inclosed by the coils of the Dragon, while the Great 
Bear stands upright upon his tail (the dipper-handle) 
in an equally uncomfortable position. 

THE PLANETS. 

Mercury is very close to the sun at the first of the 
year, passing behind him on the night of the 1st, and 
becoming an evening star. Though he appears so near 
the sun, or, rather, though he would so appear if we 
could see him, he is actually farther away behind him 
than usual. After this he approaches both the sun and 
the earth, and by the last week of January he should 
be easily seen just after dark, low in the southwest, 
as he sets about an hdur and a half later than the 
sun. He is unusually bright, so that the present oppor- 
tunity for seeing him is decidedly favorable. On the 
evening of the 23d he is in conjunction with Mars. 
Their distance is less than the moon's diameter, but one 
will have to look sharp to see Mars at all in the strong 
twilight. He will be directly above the much brighter 
Mercury. On the 31st, Mercury and Venus come into 
conjunction. They are quite far apart, but the oppor- 
tunity to compare the appearance of the two innermost 
planets of our system will be interesting. 

Venus is also evening star in Aquarius, moving but 
slowly among the stars, and being steadily overtaken 
by the sun. On the 1st she remains in sight for over 
three hours and a half after sunset, but by the 31st 
this interval is reduced to a little over two hours. On 
the evening of the 9th she attains her greatest bril- 
liancy, casting a distant shadow, and being easily vis- 
ible in the daytime if one knows exactly where to look 
for her. 

Since both Mercury and Venus reach a maximum of 
brilliancy during the month, it seems an appropriate 
time to discuss briefly the causes of their change of 
brightness. The brightness of a given planet, as seen 
from the earth, depends: 

1st. On its distance from the sun. For the nearer it 
Is to the sun, the more light it will receive, and so be 
able to reflect to us. 

2d. On its distance from the earth. For the nearer 
it is to us, the larger, and consequently the brighter, it 
will appear. 

3d. On the phase of the planet, as seen telescopically 
from the earth. For if the planet appears as a half- 
moon, it will send us but half the "light that its whole 
disk would; and, in fact, less than half, since the vis- 
ible part is lighted more obliquely, and in consequence 
less brightly, by the sun. This effect .will evidently 
be much more marked when'the planet appears as a 
crescent. 

The orbit of Venus is so nearly circular that the ef- 
fect of the changes in her distance from the sun may be 
neglected. The other two causes act in opposite di- 
rections. When Venus Is farthest from us, behind the 
sun, her whole, disk is illuminated, but her apparent 
diameter is so srnall that she is relatively faint As she 
approaches us, the gain in brightness due to her greater 
nearness more jthan balances the loss du^e .to phase, and 
this continues to be the case till after the time when 



she appears as a half-moon. But as her crescent nar- 
rows, the decrease of light becomes more rapid than 
the increase, and she begins to grow fainter. The 
point where the two effects balance, and the net gain in 
brightness changes to a net loss, is reached when the 
width of the crescent is a little more than half her 
radius, that is, when a little more than one-quarter 
of her apparent area is illuminated. This is the case 
on the 9th instant. After this, as Venus comes more 
nearly between us and the sun, the narrowing of her 
crescent rapidly cuts down her light. On January 31 
the width of her crescent is but one-sixth of her radius, 
and though her diameter is nearly half as much again 
as on the 9th, she is but half as bright as she was then. 

In the case of Mercury, the increase due to his ap- 
proach to us and the decrease due to phase nearly bal- 
ance one another all the way from superior conjunc- 
tion (the full phase) to the greatest elongation (the 
half-moon). After this the phase gets the best of it, 
and his brightness decreases. 

This simple relation is actually much modified by 
the results of his changing distance from the sun, since 
he receives more than twice as much light when nearest 
the sun as he does when most remote. In consequence, 
the maxima of Mercury's brightness usually occur near 
the times when he is nearest the sun, while the minima 
invariably happen when he is between us and the sun, 
and appears as a narrow crescent. The combination of 
the two effects also causes Mercury's brightness to vary 
quite irregularly, sometimes increasing or decreasing 
rapidly, and again remaining nearly constant for some 
time. The maximum of his brightness, which occurs 
about the end of this month, is due mainly to his near- 
ness to the sun. His phase is a little more than the 
half. 

Mars is an evening star, but is so near the sun that he 
is hard to see, though he may be picked up at his con- 
junction with Mercury on the 23d. 

Jupiter is too near the sun to be seen. On the 15th 
he is in conjunction with him, and becomes a morning 
star. 

Saturn is also in conjunction with the sun — on the 
9th — and is invisible. Uranus is in Scorpio, rising at 
about 5 A. M., and Neptune is in Gemini, well observ- 
able in the evening. 

THE MOON. 

Last quarter occurs on the morning of the 1st, new 
moon on the afternoon of the 9th, first quarter on the 
night of the 16th, full moon on the afternoon of the 
23d, and last quarter again on the morning of the 31st. 
The moon is nearest us on the 20th, and farthest away 
on the 4th. She passes Uranus on the morning of the 
7th, Saturn, Jupiter and Mercury on the 9th (all being 
too near the sun to be seen). Mars on the morning of 
the 11th, Venus on the night of the 12th, and Neptune 
on the morning of the 21st. 



Steainshlp Driven by liiqiild Fuel. 

The Shell Transport and Trading Company of Lon- 
don has one of its steamships plying between England 
and Borneo driven entirely by means of liquid fuel. 
This company has established a chain of stations be- 
tween London, China, and Japan, via Marseilles, where 
their steamers can replenish their supply of liquid 
petroleum. The first station for this purpose in the 
English Channel has been recently opened at Dover, 
while the company contemplates founding similar 
stations at Havre and Liverpool. The company 
states, as the result of its experiments, that a ves- 
sel of 3,500 tons driven by liquid fuel requires only 
three firemen, whereas a crew of 18 or 20 firemen is 
necessary if coal is utilized. The whole of the fur- 
naces throughout a watch are attended by one man, 
the feeding being automatic. The calorific power of 
the fuel is said to be from 60 to a 100 per cent higher 
than ordinary coal, while the space required for stor- 
age is about one-half. The fuel is residual from crude 
petroleum, is non-explosive, and is of the consistency 
of thin treacle. Another salient characteristic of 
liquid fuel is the cleanliness of the ship, since there 
is practically no smoke, and absolutely no grit or dust. 



To Our Subscribers. 

With the present issue, the Scientific American 
closes the fifty-sixth year of its existence. In this 
long period of time it has chronicled the scientific 
progress of the times and the important discoveries 
and inventions, and the history of the latter half of 
the nineteenth century can be better written from its 
pages than from any other source. Many subscriptions 
expire with the present issue, and our subscribers are 
urged, therefore, to renew their subscriptions 
promptly, in order that the paper may be received 
without interruption, as an expired subscription will 
not be continued after this issue. Those who are 
not subscribers to the Supplement would do well to 
include this issue In their new subscription, and thus 
derive the benefit of the reduced combined rates. All 
those who desire to keep abreast of the times should 
subscribe to ■ the Scientific American. With the 
January number the name of the Scientific America x 
Building Edition will be changed to the Scientific 
American Building Montbly. 
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A FENDTTLTTM PHOFEILEB. 

We have been favored by Mr. H. C. Vogt, M. Inst. 
Danish C. B., of Copenhagen, with photographs and an 
account of his new system of propelling and steering 
vessels, a system which is both new and ingenious. 
If an inventor should try to imitate artificially the 
movements of a man's leg, the impossibility of pro- 
viding for the innumerable motions 
would soon be evident, but if any one 
of the motions of the leg be singled 
out, it is possible to obtain even better 
results by art than by nature. Mr. 
Vogt says that if from the animals 
capable only of moving on land, we 
turn our attention to aquatic ani- 
mals or fishes, the examples for imita- 
tion become less complex, because in 
water, even the weight of the fish and 
the art of balancing is so simplified 
that the action of the tail or propeller 
is almost limited to propulsion and 
steering. In this case there is conse- 
quently something to imitate. The art 
of nature is concentrated in single 
lines of action which can be partly 
imitated. Anyone who has watched 
with what ease a dolphin passes an 
Atlantic liner, running at a speed of 
22 knots, will readily see that the 
tail of some swimming animals must 
possess sufiicient area to act on the 
water, and to avoid losing power. This 
area is bound to oscillate in accord- 
ance with the law of harmonic mo- 
tion. When these propellers of nature 
oscillate, they communicate lateral as 
woJl as sternward velocity to the water, but a subse- 
quent stroke always takes up a good deal of lateral en- 
ergy given to the water by a previous stroke, whereas 
with real propellers this corresponding lateral energy 
is dispelled. From these and other deductions which 
Mr. Vogt has made both experimentally and mathe- 
matically, he has been able to construct an apparatus 
for propelling, steering, and maneuvering navigable 
vessels. The device ts one by which propelling, steer- 
ing and maneuvering are all effected by means of a 
rudder whose head is formed as a shaft and mounted 
in a tube fixed perpendicularly, or approximately so, to 
an oscillatory driving shaft. It is connected at its 
upper end through a spring or springs to a steering 
and maneuvering device, so that the oscillation of 
the driving shaft and the consequent pressure of the 
water on the oscillating rudder causes it to execute 
movements similar to those of the tail of a fish, and 
compounded of oscillations about the axis of the 
driving shaft and oscillations about the common 
axis of the tube and the rudder-head, while the 
mean position of the oscillating rudder in rela- 
tion to the tube can, by means of the steering 
and maneuvering device, be fixed or varied, as 
required in order to fix or change the direction 
of motion of the vessel. The apparatus is adapted 
tor use in a steam vessel of ordinary construc- 
tion and to be mounted therein with the rudder in 
a position under the stern similar to that ordinarily 
occupied by a screw propeller. The upper end 
of the rudder-head, formed as a shaft, is con- 
nected by a universal joint having its center 
in the axis of the driving shaft, with a steer- 
ing and maneuvering shaft whose upper 
end is connected to springs tending to pre- 
vent the rotation of the steering and man- 
euvering shaft about its own axis in both 
directions, so as to be put under stress by 
the pressure of the water on the rudder-blade 
when it is oscillated and thereby to limit 
such oscillation. The rudder-blade is prefer- 
ably laminated so as to impart to it elasticity, 
which has been found to increase its efficiency. 

The rudder-head, instead of extending up- 
ward beyond the oscillating driving shaft and 
having a spring or springs secured to its upper 
oscillating end, terminates at the driving shaft 
and is connected with a vertical shaft having a 
stationary axis, by means of a universal joint, 
whose center is in the axis of the driving shaft. 
The upper end of the shaft has fixed to it a 
disk or wheel, A (see diagram), which is con- 
nsL'ted by radial helical steel springs, C, 
with a ring, B. which is mounted on and kept 
down to a support by means of catches. The 
ring, B, can be turned by means of a worm, D. 
driven by bevel wheels, E. The connection be- 
tween the wheel and the ring enables the posi- 
tion of the vertical shaft to be altered as re- 
quired by turning the ring by means of the 
worm, the turning power being transmitted by 
the springs. The oscillation of the tube with 
the rudder-blade is similar to that of a pendu- 
lum, its speed varying gradually from zero 
when most to one side of the vessel, through a 
maximum when vertical, to zero wbea most 



to the other side of the vessel, and vice versa, so 
that when . the vessel is moving straight ahead, the 
position of the blade may, under the combined 
action of the springs and the water, vary gradu- 
ally from being directly fore and. aft when far- 
thest a-port and farthest a-starboard to being most 
inclined to a directly fore and aft position (in one di- 
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rection or the other, according to the direction of 
motion of the tube) when the tube is vertical, so that 
the springs are then at their greatest tension and have 
accumulated a certain amount of enp-gy, which re- 
turns the blade to its directly fore-and-aft position 
during the remainder of its semi-oscillation about the 




DIAGBAM OF TOF OF STEEBING HEAD. 

axis of the shaft. Experiments indicate that the rud- 
der-blade rhuld not make an angle greater than 45 
degrees with a directly fore-and-aft position when the 
tube is vertical. The amplitude of oscillation of the 
tube may be 80 degrees. By turning the shaft, by means 
of the ring. A, through angles up to 90 degrees, in one 




or the other direction, the vessel can be turned to port 
or to starboard, as desired, since the rudder-blade will 
be more perpendicular to its direction of motion, and 
will consequently act more forcibly on the water when 
moving in one-half oscillation than in the next, while 
by turning the shaft through 180 degrees the motion 
of the vessel can be reversed. The desired oscillation 
can be imparted to the shaft by any 
suitable means, for example, an arm 
projecting therefrom may be jointed to 
the piston rod of an oscillatory steam 
cylinder. Instead of steel springs such 
as described, pneumatic cylinders or 
cushions may be employed. 

Mr. Vogt has made important ex- 
periments, beginning in the autumn 
of 1900, with a screw boat 20 feet long, 
5 feet broad, draft of 2 feet and a dis- 
placement of about 1% tons. The 
petroleum engine had an indicated ef- 
fective horse power of 1.7 at 300 revo- 
lutions. Power is transmitted to the 
old propeller shaft by means of bevel 
gears, so that the revolutions of the 
engine are reduced from 300 to 120. 
By means of a crank and connecting 
rod these revolutions are transmitted 
to the rocking shaft of the pendulum 
propeller, making 120 double swings, 
corresponding to the 300 revolutions 
of the motor. The experiments showed 
high efilciency and it was found that 
the driving thrust of the pendulum 
propeller was greater than the screw 
propeller, and that the maneuvering 
ability was greater than attainable by 
twin screws and helm together, on account of the 
greater length between the propeller and the center 
of turning of the ship. The Russians have de- 
cided to see if the pendulum propeller is better for the 
purpose of ramming than the screw-propeller, and 
their government has ordered a launch furnished with 
a pendulum propeller, but it is not believed that the 
conditions are favorable, because the engine power 
is great in proportion to the size of the boat. The 
illustrations which we have reproduced, showing the 
propeller in various positions, were especially made 
for the Scientific American by lifting the boat with 
a crane, and it is only fair to state that the boat is an 
old one, originally fitted with a propeller. Mr. Vogt has 
bought the hull of an old Danish gunboat of 100 tons 
displacement. A pendulum propeller 7 feet long mak- 
ing two double swings per second, corresponding with 
two revolutions of the engine per second, will be pro- 
vided. This will give the vessel a speed of 7.3 knots 
and require 40 effective horse power. This would give 
the ship the same speed as 50 or 53 horse power with 
screw propellers, but a 50 horse power screw engine 
might weigh less. Mr. Vogt considers that a steam 
turbine in connection with proper gear might solve the 
difiiculty of weights, and until this difliculty with the 
engine is solved, the pendulum propeller will be lim- 
ited to sailing ships. Mr. Vogt thinks if some clever 
American could solve the problem of the engine, the 
propeller itself would be very much superior to the 
screw propeller in every respect. 

— ■ I » I fc 

Irrigation Society's Protest. — The Executive 
Committee of the southern California section of 
the National Irrigation Association has formu- 
lated a telegram of protest which has been sent 
to President Roosevelt. The telegram calls the 
President's attention to a report sent' out from 
Washington tha,t he would recommend to Con- 
gress action for the reclamation of the arid 
lands which will have the effect of intrusting 
to the States, instead of the agents of the Fed- 
eral Government, the systematic development 
of the plans for irrigation works. The com- 
mittee represents that such a policy would be 
a serious error and a death blow to the National 
irrigation movement, and to an era of home 
building on the public domain. 

The telegram also calls the President's at- 
tention to his letter of November 16, 1900, to 
the National Irrigation Congress at Chicago, 
which it is said "crystallized the sentiment 
dominating that convention, that the reclama- 
tion of the arid lands must be kept absolutely 
within the control of the national government." 
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Electric pickling of iron, according to a re- 
cent patent, is accomplished by using an elec- 
trolyte consisting of acid and alkaline, or 
alkaline-earthy salts. An example of such an 
electrolyte consists of 1,000 pounds of common 
water, 100 pounds of hydrochloric acid, 5 
pounds of sulphuric, 5 pounds of hydrofluoric, 
and 15 pounds of caustic soda or potash. A 
bath lined with lead is used, and the iron or 
steel to be cleaned forms the cathode, the 
auode consisting of platinum, lead or carbon. 
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THE SLABT-ABCO FOBTABLE FIELD EQUIFUENT FOB 
WIBELESS TELEOBAFHT. 

BY A. FREDERICK COLLINS. 

The trend of thought in wireless telegraphy, just 
at present, seems to be in the direction of utilizing 
balloons and kites instead of the high masts or a:n- 
tennae heretofore employed. Tesla expects to use 
small hydrogen bags to obtain the proper elevation 
in the forthcoming experiments at his Long Island 
station, and Marconi intends equipping his system 
at Cape Race with balloons of the same nature. 

Striking results are reported to have been achieved 
by Dr. Slaby and his collaborator. Count d'Arco, of 
Germany, with a portable system of their own in- 
vention, the description, drawings and photographs of 
which I have been fortunate enough to 
obtain through the kindness of Dr. Slaby 
and the General Electric Company, of Ber- 
lin. The system these physicists have de- 
veloped has received a tremendous im- 
petus by the success of the inventors on 
occasion of an audience recently granted 
them by the German Emperor, when 
they received simultaneously two mes- 
sages sent from different points. In this 
particular instance one of the transmit- 
ters was located at a distance of seven 
miles and the other two and one-half 
from the dual receiver where the exhibi- 
tion took place. And this wonderful ac- 
complishment has been the result of only 
five years of labor, for it was on the 
11th of May, 1897, when the crucial tests of Mr. Mar- 
coni's then new wireless system were being made in 
England, that the Italian inventor was assisted by 
Prof. Slaby, who saw and believed In the ultimate 
useful future of spark telegraphy. To-day both he 
and Marconi are the inventors of improvements 
of the highest type, and these improvements are 
for the greater part specifically for the purpose 
of enabling messages to be sent and received by 
a number of operators in the same vicinity at 
one and the same time. Prof. Slaby terms this 
method of selectiveness multiple wireless telegraphy, 
and Mr. Marconi designates his means to this 



tricitats-Gesellschaft (General Electric Company) of 
Berlin will show. 

In the older description referred to, Slaby made 
use of a transmitter (Pig. 1), the antenna or vertical 
wire of which was connected to an induction coil, 2. 
All waves of a predetermined length would emanate 
from the end of the wire, 7, this being the point of 
the greatest amplitude, 
as shown by the dotted 
lines, and waves of 
every other length 
would find their great- 
est amplitude in the in- 
duction or choking coil, 
2, and are thus not 
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Mercury Interropter. 



Slaby Receiver for Shipe. 



FOBTABLE AFFABATUS FOB WIBELESS TELEOBAFHY. 

permitted to radiate into free space, but find their 
way down to the earth by the wire, 4. It will be 
observed that the antenna, 1, the coil, 2, the re- 
turning wire, 4, and the earth, 5, complete a circuit. 
Dr. Lodge, of England, has shown that while such 
an arrangement forms a very persistent oscillator 
of the waves, as an emitter it is very poor indeed. 
But this is not its only drawback. One of the great 
advantages of the Slaby receiver was the fact that 
any vertical wire, even though it was in the form 
of a lightning rod, could be employed to re- 
ceive the waves; but the real value of this 
was lost, as the coil and parallel wire in 



tions upon which the whole scheme is based are sub- 
stantially correct, is that the rod may be used intact. 
Such an arrangement is shown in Pig. 2. A is the 
transmitting station and B the receiving station. The 
coil, 1, at A is an adjustable inductance, and by vary- 
ing its length through the point, 2, the length of the 
antenna, electrically, may be given a suitable value 
_ which corresponds to the wave length 
of that produced by the induction coil. 
Now it will be seen that a lightning rod 
of any height may be made to conform; 
electrically with the requirements of the 
wave-producing apparatus without me- 
chanically altering its height. 

The inductance coil, 3, and the capacity, 
4, are also adjustable, and by varying 
their values a wave length emitted by the 
coil, 5, may be so modified or changed 
as to correspond exactly with the wave 
length represented by the vertical wire, 6. 
If the receiving antenna, B-1, is ad- 
justed to the wave length of the trans- 
mitting antenna, A-6, the periods of os- 
cillation in each are equa) and a tuned 
system is the result. In this apparatus 
a Ruhmkorff coil, 5, is used with a 
centrifugal mercury interrupter, by 
which a steeper wave front of the dis- 
ruptive discharge is secured. The re- 
ceiving device usually consists of a Morse 
printing register, for on the Continent 
it is preferred to the ordinary sounder, 
probably for three reasons: (1) It is more easily ad- 
justed; (2) it is often desirable to have a record; 
and (3) wireless messages are more easily read by 
sight than by sound, for the number of transmitted 
words per minute is rarely more than 12. 

The relay, coherer, tapper and sounder are con 
nected to the ter- 
minals, 5 and 5'. 
Here again the 
adjustable induct- 
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Early Diag:ram of Transmitter. 



Fig. 2.— Transmitter and Receiver. 



Fig:. 3.— Reproduction of Dr. Slaby's Sketch. 



Fig. 4.— Slaby's Microphone Receiver. 



end under the caption of syntonic wireless telegraphy. 

The apparatus of Slaby-Arco, while in the direct 
line of preceding systems wherein the spark of dis- 
ruptive discharge of an induction coil radiates the 
waves, varies inaterially in detail from all others by 
virtue of the absolutely novel theory these workers 
have evolved and advanced con- 
cerning the action of the "wire- 
less" or electric waves. ■ 

In the Scientific ' American 
under date of March 9, 1901, 
there was published a very com- 
plete report of Prof. Slaby and 
Co.int d'Arco's work along these 
lilies, and unfolded the results of 
their progress up to that time, 
namely, the resultant action on 
and relations of the electric 
waves and the antennae or verti- 
cal receiving and transmitting 
wires, and giving as the mechan- 
ical analogue of the stationary 
waves thus set up a vibrating 
steel wire. Since these phenom- 
ena have already been described, 
I will simply refer the reader to 
the paper mentioned for the fun- 
damental principles involved, 
and take up the thread of the im- 
provements made by the inven- 
tors since that time. 

It will be necessary to refer to 
their older methods occasionally, 
In order to elucidate the value of 
the new, since many of the for- 
mer difficulties have now been re- 
moved, as the following text, 
drawings, and photographs fur- 
nished by the AUgemeine IJleK- 



transmitting were necessary, besides the obvious ob- 
jection involved in elevating the coil. 

In the new form of the appliance the inventors use 
as a transmitting antenna the one- by which the 
messages are received; and another feature which is 
of the utmost importance, assuming that the deduc- 
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ance coils, 2 and 7, serve to obtain a tuned or synto 
nized system corresponding to that of the transmitting 
station, 1. The coherer, 4, and the method of con- 
necting it to the accessory apparatus is shown in the 
figure. 

In one of the half-tones is shown a complete send- 
ing and receiving apparatus for 
a single station of the portable 
type. It consists of a portable 
storage battery (to the left) con- 
nected with an inclosed Ruhm- 
korff coil with key also inclosed 
and attached, the knob allowed 
to project in the photograph, 
three variable inductance coils, 
one box kite, one bird kite, co- 
herer, receiver telephones and 
windlass. Pig. 3 represents di- 
agrammatically the apparatus. 
In this form no great effort is 
made to tune the system, al- 
though the inductance coils are 
for this purpose, but it is in- 
tended for field and military 
work and for places where there 
is little possibility of another 
system or other interference. 
One of the greatest obstacles to 
the successful transmission of 
wireless messages during the 
early part of the British-Boer 
war was the heavy accouterments 
accompanying the instruments 
sent there by the Marconi Wire- 
less Company of London. Masts 
of 100 or even 80 feet in height 
are much too cumbersome to bs 
transported with the facility 
necessary in such all-important 
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operations; and as the instruments themselves were 
useless without an antenna of this height, the whole 
scheme was abandoned and prehistoric signals of the 
Neolithic age were substituted in their stead. The 
portable Slaby-Areo system is arranged to overcome 
Lhe difficulties that actual experience earned so dearly 
has pointed out. 

The portable induction coil (Pigs. 3 and ,4) is 
equipped with a vibrating interrupter of the usual 
type, 1, and the spark-gap, 2, is likewise of the ordinary 
character, being open in contradistinction to those 
inclosed in oil. The primary winding is shown in Fig. 
4; 3 is the primary and 4 represents the secondary 
winding and terminals; 2, the spark-gap; 1, the inter- 
rupter; 5, the condenser of the coil; 6, the Morse 
key; and 7, the storage battery. One terminal of 
the secondary coil leads to the earth at a, and from 
the second terminal a conductor leads to the windlass, 

9, where it is connected to the flexible metallic cord, 

10, it in turn being attached to the box-kite, 11. The 
apparatus, 12, consists of what Prof. Slaby terms a 
microphone receiver. By this designation he dis- 
tinguishes between two classes of receivers, namely, 
(a) those which require tapping to decohere the 
particles of metal and (b) those which are termed 
in this country self -restoring or self-righting; that is 
to say, that in the case of a the low resistance pro- 
duced by the action of the electric waves will so re- 
main until the normally high resistance is restored 
by some physical means, and in h where the restoring 
properties are self-contained, and the normally high 
resistance is instantly assumed the moment of cessa- 



from another and distant station and releasing the 
key opening the circuit before transmitting a message. 
This is done to prevent the powerful radiations so 
closely to hand from welding the particles together 
and rendering the coherer worthless as a receiver for 
very feeble waves. When the electric waves from a 
distant transmitter are sent out the conductor cord, 
10 (Figs. 3 and 4), receives the impulses and carries 
them to the microphone coherer, 1, when the high 
resistance is instantly lowered and now permits the 
passage of the weak battery current to flow through 
the coherer and also the telephone receiver, 16, for 
the period the waves are received, and the character- 
istic sounds of cohesion are heard through the varia- 
tion of the electric current. Dots and dashes are 
distinguished by the length of time the cohesion exists 
or the variation of the current. In the half-tone the 
telephone receiver takes the form of a pair of watch- 
pase or pony receivers connected by a flexible metal 
spring such as telephone operators wear during work- 
ing hours. 

The tuning of this receiver is accomplished by means 
of the inductance coil, 12 (Fig. 4), which is in tune 
with the receiving wire, 10. This coil is in shunt and 
is in tune with the emitted waves of the opposite sta- 
tion transmitter by the self-inductance, 11, and by the 
condenser, 13, grounded at 14, the capacity of which 
may be varied until the most suitable value is obtained 
by the handle, 15. The sensitiveness of a microphone 
coherer is much greater than that of a permanent 
coherer with the exception of the most carefully ad- 
justed silver coherer, and for this reason it lends itself 



THE FENNSYLTANIA-LONQ ISLAND CONNECTING 
RAILBOAD TUNNELS. 

The very topographical location which has rendered 
New York city one of the greatest seaports in the 
world has brought with it no end of trouble to the 
citizens who live within its borders. While the 
confluence of the Hudson River with the East River 
and the long stretch of shore line which extends be- 
tween the exits of the Harlem River have provided the 
most magnificent line of wharfage in the world, it 
has brought about in the course of years one of- the 
most difficult and. complicated transportation problems 
on earth, a problem which is demanding a solution 
with increasing emphasis as the years go by. With 
the exception of the New York Central Railroad with 
its one terminal station (which, by the way, is already 
quite inadequate to the demands upon it) at the 
center of Manhattan Island, there is none of the great 
trunk lines of the United States that has its terminal 
within the metropolis. To anyone who is conversant 
with the history of passenger transportation, it mi'.st 
have been evident for many years past that it was 
only a question of time when not merely the great rail- 
roads, but the local trolley lines and the suburban 
roads, would be called upon to make connection of 
some kind with Manhattan Island, and land their 
passengers directly in the heart of the city itself. 

The obstacle, of course, has been the great cost and 
supposed difficulty of making this connection. As far 
as the East River is concerned, it necessitates bridges 
of at least 1,500 feet clear span or tunnels of great 
length, considerable depth and presumably somewhat 
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tion of the waves. Carbon possesses this property, 
likewise steel and iron, and so it is that the imperfect 
electrical contact discovered by Hughes in 1882, and 
which furnishes us with the modern telephone trans- 
mitter, now plays an exceedingly interesting part in 
wireless telegraphy in the form ., , the coherer, first 
made by Branly, of Paris,, in 1890. Later Popoff used 
a microphone-coherer or a self-restoring coherer in 
which he mixed steel filings with carbon granules. 
The self-righting coherer for army and field telegraphy 
has a distinct advantage over those which require 
tapping, inasmuch as it does away with a vast amount 
of complicated and more or less delicate apparatus; 
again, the words can be received as rapidly as the 
operator can send. The improvement claimed by Slaby 
is that in his coherer of the microphone type a com- 
bination of steel and aluminium is used, either in the 
form of grains or of balls such as are used in tele- 
phone transmitters. In Figs. 3 and 4, 1 represents 
the steel aluminium coherer; 2 shows the cross sec- 
tion of the aluminium disks, and between them, are 
placed the hardened steel balls. Atmospheric dis- 
turbances and electric waves emitted from lightning 
are avoided by placing the coherer in shunt to the 
wave system, 10 and 11 (Pig. 4), and not directly in 
series with It. The comnlete receiver is shown in 
Fig. 4. 

The electromotive force actuating the telephone re- 
ceiver consists of one dry cell, 6, only (Fig. 4) and this 
is connected in series with the double-pole switch, 7, 
and the choking coil, 8. By means of the key, 9, the 
current may be made or broken, the operator closing 
the circuit when listening to a message transmitted 



to the purpose of long-distance transmission; but since 
the maximum resistivity and minimum conductivity of 
a microphone coherer are nov widely divergent, the 
current from the battery, 6, is insufficient to operate 
a relay, and there.fore will not answer where a printed 
copy is desired. 

The transmitter and the receiving apparatus utilize 
the same flexible cord as the receiving or emitting wire, 
and this angular antenna leads to the kite. Slaby em- 
ploys various forms of kites for elevating the antenna; 
the American Blue Hill box-kite having a large sus- 
taining surface is used in case of light winds; for 
stronger winds the box-kite is equipped with a much 
smaller surface. With winds so light that these kites 
cannot be used a special form of German kite having 
the shape of a bird is recommended. If there is no 
wind at all, small hydrogen balloons are provided hav- 
ing a capacity of one cubic meter. The weight of 
one station complete, including transmitters, batteries, 
receivers, auxiliary apparatus, etc., is 30 kilogrammes, 
and the greatest distance intelligible signals can be 
transmitted is 20 kilometers. 



Through the generosity of Mrs. Joseph M. White, ql. 
New York city, the Scientific American for the year 
1902 will be sent to the flre engine and hook and ladder 
companies of New York city. Mrs. White has been in 
the habit of donating the paper for a number of year^ 
in this manner, her object being as far as possltle .to 
provide reading matter of an educational and sugges- 
tive character for the men who are so often called 
upon to risk their own lives to save those of others. 



heavy gradients. The East River is already spanned 
by one completed and one half -completed bridge; but 
neither of these is designed or adapted to trunk line 
railroad service. Several years ago the Long Island 
Railroad commenced the construction of a bridge at 
Blackwell's Island, but the work never progressed be- 
yond the foundations. Also, some twenty years ago 
an abortive attempt was made to drive a tunnel from 
Jersey City to Manhattan beneath the Hudson River, 
but although some 3,000 feet was completed, the work 
was ultimately abandoned. ■ 

The alternative problem of bridging the North 
River was rendered such a stupendous one by the 
requirements of the War Office that no pier should be 
placed between the government pierhead lines, thus 
necessitating a span of at least 3,000 feet, that no 
actual work has been done on such a structure. It Is 
now about ten years since Gustave Lindeiithal, who is 
%) be the new Commissioner of Bridges, formulated 
plans for a great suspension bridge of 3.000 feet clear 
span, which was designed to carry eight railroad 
tracks on the lower deck, and, if traffic should demand 
it, four more tracks on an upper deck. The great cost 
of this structure, coupled with the even greater cost of 
the necessary terminal works, has stood in the way of 
its prosecution. Another suspension bridge wa*? de- 
signed to cross the North River at 59th Street, but 
this also has never progressed beyond the paper stage. 

After the acquisition of the Long Island Railroad 
,by the Pennsylvania Railroad there was a revival of 
the rumors that the trunk lines, which have their ter- 
mini In J'ersey City, were contemplating joint action 
in the construction of a bridge. This time the 
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Pennsylvania Railroad was mentioned as the chief 
mover In the project; but it seems that the failure 
of the other roads to come to an agreement as to 
the proper distribution of the expense of construction 
has led this corporation to abandon the idea of a 
bridge, and turn Its attention to the connection of 
the Pennsylvania and Long Island Railroads with 
each other and with New York by a system of under- 
ground tunnels. 

The accompanying plan and profile of the proposed 
tunnels is drawn from plans filed In the County Clerk's 
office by the Pennsylvania-New York Extension Rail- 
way Company, which has been authorized to build 
and operate the tunnels. The line of the tunnel, as 
shown in the plans, commences at the Stata line In the 
center of the Hudson River. As It approaches the 
Manhattan shore the two tunnels, each of which will be 
18 feet In diameter, diverge until they are opposite the 
centers of 31st and 3 2d Streets. They extend with an 
easy rising grade of less than 1.5 per cent to about the 
middle of the block between Eighth and Ninth Avenues, 
where the line Is level for about 1,500 feet, the sur- 
face of the tracks being about 45 feet below the 
surface of the street. Prom just beyond Seventh 
Avenue, the line falls again on an easy grade to a 
point between Fourth and Lexington Avenues, where 
the track will be about 60 feet below the surface. 
Prom this point to the East River the grade increases 
to about 1.5 per cent, the lowest level being near the 
New York side, 85 feet below mean high water and 
about 30 feet below the deepest level of the river bot- 
tom. Prom this point the ascent Is by an easy grade of. 
from about 0.5 per cent to 1.2 per cent, until the 
tracks come to the surface at Thompson Avenue, about 
IV2 miles from the East River. 

The great central station with its underground 
"yard" (if that term may be used In this case) will 
cover more than four large city blocks. It will In- 
clude all the space between Tenth and Eighth Ave- 
nues and 31st and 33d Streets, and between Eighth 
and Seventh Avenues and 31st and 33d Streets. 
It will also Include a portion of the easterly end of the 
block bounded by Eighth and Ninth Avenues and 32d 
and 33d Streets. Easterly from the central station, 
a third track and tunnel will be added, the three 
tracks extending below 31st, 32d and 33d Streets, until 
Pirst Avenue Is reached, where they will swing to the 
north through 30 degrees, and will converge, meeting 
near the Long Island terminals. Prom this point the 
tracks will be carried In a single tunnel, finally reach- 
ing the surface at Thompson Avenue. 

The construction of the tunnels is not expected to 
present any unusual difficulties where they extend 
below Manhattan Island and the East River, the driv- 
ing having to be done largely through rock or firm 
material. Beneath the Hudson River, however, where 
the tunnels, according to the plans filed with the 
County Clerk, will descend to a depth of 90 feet below 
mean high water, the line will have to be carried 
through a soft material, which does not present the 
proper consistency for preserving the tunnel In true 
vertical and lateral alignment, especially under the 
heavy traffic which the tunnels are expected to carry. 
Of course, firmer material could be secured by tunnel- 
ing at a lower depth, but this would entail the great 
disadvantage of steeper, grades, with their attendant 
disadvantages In operating the road. To meet this 
difficulty, Mr. Charles M. Jacobs, the chief engineer 
of the company, has designed a special system of con- 
struction. In which the tunnel consists of a combined 
tube and bridge, having great transverse vertical 
strength, while the load of the combined structure is 
borne by piers, which are carried down by the caisson 
system through the underlying silt until firm hardpan 
or rock bottom Is reached. By using this system of 
construction It is possible to build the tunnels through 
looser material at a higher elevation, and the grades 
to Jersey City and New York are kept down to the 
desired maximum for economical operation. 

The great central station will contain twenty-five 
tracks, access to which will be gained by a broad 
causeway which will be reached from the street sur- 
face by easy grades at either end of It. This cause- 
way will extend across and above the tracks, and easy 
stairways will lead from th^. causeway to the plat- 
forms. 

In the operation of this system electric traction 
will, of course, be employed for all trains, and inci- 
dentally It may be stated that the confidence with 
which the Pennsylvania Railroad system is contem- 
plating the use of electric motors for bringing trains 
into its terminal station, should act as a spur to the 
New York Central and New Haven systems in adopting 
the same method between Mott HaVen and the Grand 
Central Station. If such power Is feasible for one 
system, it is, certainly so for the other. The ventila- 
tion of the tunnels will be secured by the passage of 
the trains, which will act with piston-like eilect, keep- 
ing the body of the air in continual circulation. Re- 
garding the advantages conferred on New York by the 
enterprise of the Pennsylvania and Long Island Rail- 
roads, it is scarcely possible to say too- much. Not 



only will passengers be brought from any part of the 
United States without change of cars direct Into New 
York, but the fact that the new tunnels will cross be- 
neath all the north and south lines of the tunnel. In 
Manhattan, Including the new Rapid Transit tunnel, 
Insures that travelers will be provided with most ex- 
cellent facilities for getting quickly from the trunk 
lines to the Immediate street or section of the city 
which Is their destination. 

At a later date we hope to publish full plans both 
of the terminal and tunnel construction. 



NEW SUBMABINES FOR THE UNITED STATES NATY. 

The acceptance by the United States navy of the 
submarine torpedo boat "Holland," and the deter- 
mination of the government to build half a dozen 
new boats of the same type of somewhat enlarged 
dimensions, marked the successful culmination of a 
long series of trials and disappointments which had 
attended the efforts of the Inventor, Mr. Holland, to 
produce a successful submarine vessel. The "Hol- 
land," which was the first really successful boat con- 
structed on the Inventor's principles, is the sixth 
experimental craft which he has built. His first 
attempt was made in 1871 with a small vessel 3 
feet by 2% feet In cross section and 14% feet In 
length. This was followed by a larger craft, built In 
1897, which was 31 feet In length by 6 feet In diam- 
eter. It was driven by a 15-horse power engine and 
carried a crew of two men. In this vessel we see 
the first attempt to discharge high explosives, the 
Zalinskl gun being fitted for the purpose of thrawlng 
dynamite shells. Then followed another craft 16% 
feet long which met with various mishaps. The fourth 
boat, 40 feet In length and about 8 feet In diameter, 
was destined to bring Mr. Holland's Invention more 
prominently Into notice than any of his previous craft; 
and it was used In experimental tests which gave 
valuable data for future work. 

On March 3, 1893, Congress authorized the con- 
struction of a submarine of the Holland type, and the 
contract for the hull and machinery was let for $150,- 
000. Although the contract for the "Plunger," as she 
is called, was signed in 1895, the vessel is still uncom- 
pleted. She is in some respects a considerable de- 
parture from the Holland type, being very much larger 
(85 feet over all) and having a submerged displace- 
ment of 165 tons. Por surface navigation she was 
to be provided with a triple-screw engine, and when 
submerged the vessel was to be driven by a single 
electric motor. Subsequent changes, however, have 
been made in these plans, and we understand that 
when the vessel is finally completed, she will conform 
generally to the standard Holland type. 

The sixth Holland submarine, which was built at 
the Crescent Shipyard, Elizabethport, N. J., is 53 
feet 11 Inches in length, 10 feet in diameter and has 
a displacement of 74 tons when submerged. When on 
the surface she is driven by a single-screw. Otto gaso- 
line engine of 45 horse power, at a speed of 8 knots an 
hour. When submerged, she Is driven by an electric 
motor of 50 horse power. Her armament consists of 
a torpedo tube which lies approximately on the longi- 
tudinal axis of the vessel and a dynamite gun which 
is upwardly inclined and is Intended for the discharge 
of high-explosive shells when the vessel Is at the 
surface. The "Holland" was first placed in commis- 
sion October 12, 1900. So far, she has been used 
mainly for training purposes, and in experimental 
tests by the Holland Company. Useful data has been 
gathered from her which will be Incorporated in 
future vessels. On June 7, 1900, Congress authorized 
the construction of six more submarines of the Hol- 
land type. Of these two, to be known as the "Gram- 
pus" and the "Pike," are being constructed by the 
Union Iron Works, San Pranclsco, Cal., and the other 
four, known as the "Adder," "Moccasin," "Porpoise" 
and "Shark," are building at the Crescent Shipyard. 

On the front page of this issue will be found a 
sectional view, showing the new type of Holland boats, 
as they will appear when submerged. The side being 
broken away. It Is possible to seei very clearly the 
method of constructing, the boat and the arrangement 
of the various parts of her machinery and fighting 
equipment. The dimensions are as follows: Length 
, over all, 63 feet 4 Inches; diameter, 11 feet 9 Inches; 
displacement, submerged, 120 tons. 'The motive power 
consists of a 160-horse power single-screw, four-cyl- 
inder. Otto gasoline engine, which is capable oi giving 
the craft a speed of 8 knots on the surface, and a. 70- 
horse power electric motor, which gives the vessel a 
speed of 7 knots when awash or submerged. The hull 
is circular in cross Section and Is divided by two 
watertight bulkheads into three separate compart- 
ments. There Is also a thorough subdivision of the 
bottom, and every precaution is: taken to localize, any 
Injury to the hull whieEv^lght .tljreaten the buoyancy. 
In the forward compartment lga.;.torpedo tube for the 
discharge of 45-centlmeter WMt^jjiead torpedoes. , The 
tube^ls jplaced_ with Its. ipifjzzle ijpithe nose of. the_ craft 
and its -axis inclined"s5Sewbat ' to the'~longltudiiial 



axis of the vessel. The muzzle of the torpedc tube is 
closed by a v/atertlght door, which can be lifted from 
within for the discharge of torpedoes. In the same 
forward compartment are a series of air flasks, a gaso- 
line tank of 850 gallons capacity, a compensation tank 
which will be filled with a sufficient amount of water 
to compensate for the loss of weight due to the dis- 
charge of the torpedo, and one of the trimming tanks. 

The central compartment contains In its double bot- 
tom the main ballast tanks and a circular compensat- 
ing tank which will be noticed in our engraving be- 
tween the two sets of batteries. Above the double 
bottom and below the axis of the vessel are located 
the storage batteries. These are charged by the gaso- 
line engine running the electric motor as a dynamo 
when the vessel is at the surface. Above the storage 
batteries are carried the torpedoes, which are 45 centi- 
meters in diameter by 11 feet 8 inches In length; 
and in the same compartment are a series of air flasks, 
in which air at 2,000 pounds to the square Inch pres- 
sure is stored for the purpose of keeping pure the liv- 
ing spaces of the crew. In the rear compartment is 
the four-cylinder gasoline engine, which is rated at 
from 160 to 190 actual horse power, at from 320 to 
390 revolutions per minute. Its net weight is 1,300 
pounds. Its length over all is 9 feet 7 Inches, and its 
total height above the crank-shaft center is 5 feet 6 
Inches. In these engines, which have given great 
satisfaction in the flrst Holland boat, the distribution 
of the cranks and the timing of the valves and igniters 
are so arranged that the operations in the four cyl- 
inders alternate; so that while one is on the expan- 
sion stroke the other three are on the suction, com- 
pression and exhaust strokes respectively. By this 
arrangement the engine is perfectly balanced and 
vibration is reduced to a minimum. The fuel con- 
sumption of the flrst engine proved from measuremen'; 
to be 0.88 of a pound of gasoline, of 0.74 specific 
gravity (Baume scale). 

In the construction of the vessels care has been 
taken that all portions of the exterior of the hull 
shall be free from projection of a kind that might be 
entangled by ropes or other obstacles when submerged. 
The lines of the vessels have been designed so that 
there shall be a minimum of resistance when they are 
running at the surface. The radius of action at the 
surface is about 400 knots, and the storage batteries 
have sufficient capacity for a speed of 7 knots on a 
four hours' submerged run. Gearing is provided for 
driving the propeller direct from the gasoline engine or 
connecting the engine to the main motor, accommoda- 
tions being effected by means of suitable clutches. The 
submersion of the vessel is achieved by means of 
ballast tanks and a pair of horizontal driving rudders 
at the stern. Por keeping her submerged at desired 
depths, use Is made of the trimming and ballast tanks 
above described, and it is claimed that the control in 
this respect is very satisfactory. The air supply and 
ventilation are secured by means of compressed air 
stored in the tanks referred to, while the gasoline 
vapors from the engines and, Indeed, all noxious gases 
are carefully excluded by suitable devices, while safety 
valves are provided to prevent the pressure in the ves- 
sel from exceeding that of the atmosphere. Provision 
is also made for automatic control of the rudders; 
for the purpose of preventing the vessel from taking 
excessive angles when diving, or coming to the sur- 
face, and also for keeping the boat submerged at the 
desired depth. 

In spite of the difficulties attending the whole prob- 
lem of submarine navigation, it is generally admitted 
that the Holland boat has come as near to mastering 
them as any craft of the type that has been built. Just 
what the Prench have done we do not know with any 
degree of accuracy, but they appear to have made some 
successful long-distance trips without detection, al- 
though this Is nothing more than the Holland type 
is claimed to be capable of doing. We understand that 
a trip of several hundred miles down the Atlantic 
coast is shortly to be undertaken. Although its fight- 
ing powers can only be determined in actual war, it 
is agreed among naval experts that the submarine will 
have a decided v^^e as forming part of a system of 
harbor defense. Certain it is that a fleet of them would 
have the effect of causing a blockading fleet to retire 
at night-time much further from the mouth of a har- 
bor than it would were no such machine as the sub- 
marine known to exist. 



.The Current Supplement. 

The current' Supplement, No. 1356, has a number of 
articles of unusual interest. "Discoveries in Meso- 
potamia," by Dr. Priedrieh Delitzsch, is accompanied 
by ; most attractive engravings. "Missing Links" Is 
. a lecture delivered by Prof. Thomas H. Montgomery 
and is especially reported for the Scientific Ameri- 
can Supplement. , "Recent Experiments with Sound 
Signals" is by J. M. Bacon. It is a most valuable 
paper. , "Nicaragua or Panama" is by a former Chief- 
Engineer of the -Panama Canal, Mr, Philippe Bunau- 
VarTlla. 
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THE COMBINED THIBD AND TBACTION BAIL SYSTEM 
OF HAULAGE. 

The accompanying illustration shows a plant of 
the Morgan system in operation at the works of the 
Donohoe Coke Company, of Greensburg, Pa. Many 
plants of this system are now in successful opera- 
tion in various parts of the United States, demon- 
strating its adaptability to the va- 
rious conditions of mine haulage. 
-VL' the Donohoe works referred to, 
the locomotive is hauling out of a 
drift opening, and a considerable 
portion of the track is outside of 
the mine. It is getting out a large 
output on a 4 per cent grade against 
the loads. At the Sarah mine of 
the Pittsburg Coal Company, at 
Douglass Station, Pa., the locomo- 
tive is hauling the loads up a 10 
per cent grade. The third rail 
carries 550 volts pressure; 200 feet 
of this third rail is outside of the 
mine and no delay was experienced 
from the heavy snow and sleet 
storms of last winter and spring. 

At the Murphysboro mine of the 
Big Muddy Coal & Iron Company, 
of St. Louis, the locomotives are 
hauling heavy trips of cars on 
grades both against and in favor 
of the loads, thus demonstrating 
the capability of the locomotive to 
safely bring loads down heavy 
grades as well as its power to haul up such grades. 
The capability of the system to work successfully on 
very sharp curves and on light rails is well illus- 
trated at the Minglewood mine of the Massillon Coal 
alining Company of Massillon, Ohio, there being 
many sharp curves in the 7,000 feet of motor road 
and the rails weighing but 16 pounds per yard. 

In this system the electric current to supply the 
motor and the traction to drive the locomotive along 
the track are furnished by a single third rail. The 
third rail consists of heavy iron bars, perforated at 
regular intervals throughout their entire length, and 
made into a continuous rail by means of fish-plates 



ALCOSOL ATTTOMOBILES AT TEE FABIS ALCOHOL 
EXHIBITION. 

I. THE GOBBON-BBILLlfi. 
BY OUR FABIB COBREBFONDENT. 

The Paris Alcohol Exposition, held under the aus- 
pices of the Minister of Agriculture, has proved a 
great success. The Grand Palais presented the unique 
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much after the manner of regular track rails. This 
continuous rail is inclosed in a specially prepared 
wood casing, which serves the double purpose of in- 
sulating the rail and protecting men and animals 
from the current. This complete third rail is laid 5 
inches off the center of the regular track, thus giv- 
ing room for the animals to work, so there need be 
no interruption to the working of the mine while 
the plant is being installed. 
The locomotive consists of a 
substantial steel frame mounted 
on suitable track wheels. Into 
this steel frame are mounted two 
steel sprocket or traction wheels, 
which are driven by an electric 
motor contained in the body of 
the locomotive by means of suit- 
able gearing. The sprocket or 
traction wheels, which engage 
the third rail, serve the double 
purpose of driving the locomo- 
tive along the track and taking 
up the electric current from the 
third rail to feed the electric mo- 
tor, the track rails being used 
as the return conductor. The lo- 
comotives of this system now in 
operation are of 30, 60 and 120 
horse power. The company is 
prepared to build locomotives of 
this type up to 240 horse power 
QF larger if desired. 



COMBINED THIBD AND TBACTION BAIL STSTEM OF HAULAGE, 

sight of a great variety of apparatus, all of which 
used alcohol to accomplish widely varying results. 
At one end was a large collection of fixed motors, 
many of them at work, and at the other were the 
automobiles, either in the stands or going through 
their evolutions around the race-track in the center. 
Then came the lighting and heating appliances. The 
show was preceded by a series of official tests, which 
took account of the consumption of alcohol and gen- 
eral performance, and afforded valuable data on the 
subject. The progress of the alcohol motor is sur- 
prising when it is considered that the industrial ap- 
plication of alcohol dates only a few years back. In 
1894-5 it came into use for lighting in Germany. At 
the first Criterium of alcohol automobiles held at 
Paris in 1899 only 4 vehicles were entered, and but 
one covered the distance Paris-Chantilly. The 
Paris Exposition showed scarcely anything but 
a Koerting fixed motor and a De Dietrich 
automobile. Last year's Criterium, however, 
brought out no less than 40 automobiles, and 
most of them made Paris-Rouen without diffi- 
culty. Then came the automobile show of last 
winter, at which several machines were on ex- 
hibition. The present show has a great num- 
ber of alcoliol automobiles, built by the 
leading Paris firms. Most of these machines 
use a mixture of alcohol and gasoline in equal 
parts. 

Among the most characteristic and original 
systems is that of the Gobron-Brillie Company. 
M. Brillle is recognized as one of the pioneers 
in alcohol work and was one of the few to be 
represented in the preceding show. The car- 
bureter is designed on the atomizer principle, 
and so disposed that a definite quantity of 
liquid (alcohol and gasoline in equal parts) 
is atomized at a time in the presence of a 
determined volume of air. The carbureted gas drawn 
into the cylinder thus remains constant in quality 
under varying conditions of speed, etc. The arrange- 
ment of the carbureter is shown in the diagram. 
The main distributing wheel carries on its periphery 
a series of pockets of a determined capacity. As the 
wheel revolves- these become filled with the liquid 



and are successively brought before the orifice on 
the left, which communicates with the atomizer nozzle 
and with an air-pipe above. The atomizing action is 
brought about by the suction in the large pipe, L, be- 
low, and the liquid is vaporized and mixed with the 
air in a definite proportion. It is found that for a 
constant volume of air (corresponding to a cylinder- 
ful) a constant volume of car- 
bureting liquid is needed. A pro- 
portion of 1.05 to 1.10 in 10,000 by 
volume answers equally well for 
gasolines of different specific grav- 
ity and also for the 50 per cent 
mixture of alcohol and gasoline 
usually employed in the alcohol mo- 
tors. In the case of pure alcohol 
this proportion gives a slightly less 
power. The distributing wheel is 
made to advance by a ratchet whose 
teeth equal the number of pockets. 
The ratchet is. pushed by a pawl 
which is operated from an eccentric 
on the motor shaft through the in- 
termediary of the regulator, R. 
This latter device is ingenious and 
simple, and serves to give different 
speeds to the motor. The eccentric 
gives the lever a back-and-forward 
movement to the right and left, 
and this oscillation is transmitted 
to a weight, 9, held in place by the 
spring, 11. The weight carries a 
pin, 10, which is held by the spring 
against the right-hand side of an opening in the lever. 
The weight is loose on the shaft, upon which it is 
given a slight reciprocating movement. The lever 
has a trip, 6, whose vertical arm rests against the 
pin, while the horizontal arm may strike against the 
point, 7, of the upper lever, which carries the driv- 
ing rod for the ratchet. If the speed of the motor 
tends to exceed that which is regulated in advance by 
the tension of the spring, 11, the weight, owing to its 
momentum, is displaced to the left and the pin pushes 
the vertical arm of the trip. The lower arm, 6, is 
thus lifted and escapes the point, 7, of the lever, 
and this throws the ratchet out of action until the 
motor comes back to speed. The spring is regulated 
by a hand lever which gives speed variations between 
300 and 1,400 revolutions per minute. 
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SECTIONS THBOUGH GOBKON-BBILLXi; HOTOB. 

It will be remembered that ihe aspiration is pro- 
duced in the pipe, L, and to carry this out properly 
it is necessary to regulate the admission of air at the 
extremity of the tube to correspond to different speeds. 
For this the tube has a cap with openings which is 
operated by the same lever. This is not to modify 
the carburetion, but simply to change the air-draught 
for the atomizer. To provide 
for the escape of air the car- 
bureter must either be open at 
the top or connected above with 
the main reservoir. The motor, 
shown in section, has two cyl- 
inders and two pairs of pistons, 
the explosion taking place be- 
tween the two pistons. 

We expect to show some of the 
other forms of the French alco- 
hol vehicles and carbureters in 
a later issue. 

The new plant of the Gruson 
Iron Works at Eddystone, Pa., 
was put into operation on Octo- 
ber 21. The works will produce 
the Gruson coast defense turrets 
which are ' at present made at 
the Krupp works in Germany, 
although the manufacture of all 
kinds of heavy casti&gs will be 
engaged in. 
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METHOD OF LIGHTING THE GBEAT WATEB TANK AT 
THE NOUTEAV CIBaUE, FABIS. 

The Nouveau Cirque is the only place of amusement 
in Paris where it is possible to present nautical spec- 
tacles, and, since its organization by M. Zoller in 1886, 
It seemed to have exhausted pretty much everything 
capable of Interesting the public in this order of 
amusement until a couple of years ago. At this period, 
M. Houcke, the director, found a subject, which, al- 
though not new, served as a pretext for a very inter- 
esting stage setting, and in which M. Mercier, the 
skillful engineer of the house, was obliged to display all 
his knowledge of both hydraulics and electricity. It 
was a question of exhibiting to the spectators a Ash- 
man, or rather a diver, who remained under water as 
if he were at home in that element. 

Good divers are not very rare. Those are considered 
very good who remain under water for two minutes, 
but some have been known to remain for five. 

Respiration, physiologically speaking, does not con- 
sist solely in motions of inspiration and expiration of 



utes playing cards with a companion who came to 
visit him, and pretending to partake of a breakfast 
brought to him by a young woman, who also was 
amphibious. A hundred or more large sized carp 
that swam about the group dispelled all suspicion as to 
any trickery. In order that these fish might remain 
"en scene," and not conceal themselves in the nooks 
and corners of the structure, the tank had to be sur- 
rounded by panels of open-work metal which they 
were unable to surmount. In the day time, they were 
kept in a sort of fish pond which communicated with 
the tank through a narrow aperture. At first, it was 
necessary to use nets to drive them from their pond 
and make them re-enter it, but, after a few representa- 
tions, these actors got used to the "boards," and made 
their exit and entrance of their own accord. 

In order to render it possible for the divers to re-, 
main at the bottom of the tank, which was 8 feet in 
depth, they were weighted with pieces of lead, from 
which they freed themselves when the moment arrived 
to regain the surface. 



candles each, concealed in 18 boxes that rested upon 
the circumference of the tank, and were covered ex- 
ternally with movable painted canvases that were 
changed at the desired moment so as to form a decora- 
tion in harmony with the ballet scenes represented be- 
fore the submersion of the stage. At the moment at 
which this operation was performed, the dancers ar- 
ranged themselves upon the top of the railing sur- 
rounding the ring, and the boxes floated upon the 
water. The latter were ballasted in such a way that 
the lamps which they contained came very near the 
surface. They were connected with each other electric- 
ally, and the current was led to the circuit by a flexible 
cable that a plug permitted of branching at the de- 
sired moment upon the general distribution of the 
establishment. The interior of each box was provided 
with reflectors that sent all the light to the bottom, 
which was white. This latter was covered with rub- 
ber cloth cemented to the floor and provided with aper- 
tures for allowing the water to pass at the moment 
Of the immersion. In order to light the center, 40 




A SUBHABINE GAME OF CABDS AT THE NEW CIBCVS, FABIS. 



the sides and diaphragm, for that is the mechanical 
side of the question merely. There is also a chemical 
side which is no less important, and which consists in 
the exchange that is effected between the oxygen and 
carbonic acid of the blood corpuscles that inundate 
the pulmonary surface. 

Professional divers are drawn to the surface at the 
end of a time flxed in advance for each of them, and 
which is watched by their companions, chronometer or 
sand-glass in hand. Three-minute sand-glasses are 
quite frequent, while flve-minute ones are very rare. 
Before submerging himself, the diver takes deep in- 
spirations of air for about ten minutes, the object of 
which is to store up oxygen, not in the air cells of the 
lungs, but in the blood corpuscles. In this way there 
is obtained a special respiratory, capacity of the blood. 

The diver Benett, who appeared at the Nouveau 
Cirque, remained 5 minutes and 27 seconds under 
water on one occasion. Such a feat is very rare, how- 
ever, and Benett was not allowed to perform it before 
the public lest it might prove fatal to him. He re- 
mained at the bottom oi the tank for about, three miu- 



In order that the spectators might not lose any- 
thing of what was going on, it became necessary to 
flnd a method of rendering luminous the mass of 184,- 
800 gallons of water in which the divers maneuvered. 
This was not as easy a matter as might be thought. 

At flrst, the idea suggested itself to install arc pro- 
jectors under the water; but, since the light thus ob- 
tained would have been localized in the zone of propa- 
gation of the pencil emanating from the lens, and the 
effect would have been bad, recourse was had to a very 
large number of luminous centers given by incan- 
descent lamps distributed around as well as in the 
middle of the tank. Care was taken not to submerge 
them, on account of the difficulty of maintaining an in- 
sulation under such conditions, especially in a movable 
material of which the place was changed every eve- 
ning. They were therefore placed as near the surface 
as possible. Under such circumstances, the light was 
very intense, and was distributed in a homogeneous 
manner throughout the entire mass, and the spectator 
could not see whence it emanated. The electric in- 
stallation comprised 250 incandescent lamps of 32 



lamps were arranged on an inverted cone of metal 
suspended in such a manner as to graze the water, 
by means of a cable starting from the loft above the 
stage and leading the electric current. The effect ob- 
tained was very curious. The water seemed to be- 
come luminous of itself, as if it were phosphorescent, 
and the spectator lost no detail of what was going on 
in the tank. At the end of the representation, at the 
moment of the apotheosis, an arc lamp of 30 amperes 
was lighted at a height of 33 feet. This was concealed 
hy a translucent fabric forming a sort of umbrella 
mounted upon a jointed frame that permitted of its 
being closed when it was not in use. Its proportions 
were so calculated that the luminous rays could not 
directly reach the spectator, who was thus immersed 
in a diffused light, while the surface of the tank and 
the jets of water were brilliantly illuminated. There 
was thus obtained a revolving jet that fell from the 
covering of the arc lamp, 32 wheat-sheaf jets that 
started from decorative motives that floated upon the 
water, and 20 jets that flowed from shells held by the 
dancers seated around the tank; 
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A Nenr Patent-Selling Scheme. 

More than once we have had occasion to call atten- 
tion to the numerous traps skillfully laid for the un- 
wary inventor by promoters and brokers whose osten- 
sible business it is to assist him in selling his patent 
rights, but whose actual purpose it is to fleece him to 
his last dollar, if possible. An inventor who has been 
once shorn is not apt to be caught a second time; the 
lesson has been too dearly paid for. But since not 
every inventor takes out two patents, it will not be 
out of place briefly to refer to one of the most recent 
schemes for inducing an inventor to part with his 
money. 

The inventor, whose name and address have been 
published in the Official Gazette, together with. a. pic- 
ture of his device, and a copy of his allowed claims, 
will receive from a New York flrm of "designing, con- 
structing and consulting engineers" a polite letter in 
which it is stated that something like the device in 
question is wanted in Europe. Contrary to the usual 
practice, the flrm admits with refreshing candor that 
it has no facilities for disposing of the article itself. 
Nevertheless, it is willing to undertake the sale of the 
patent on a commission basis. This tempting offer is 
not without its results. With pardonable eagerness 
the inventor replies, giving as full a description of 
his invention as he can, and an account of its merits 
as he sees them. Then comes a comparatively harm- 
less letter from the flrm of brokers, holding out a most 
alluring bait to the inventor. The flrm has read the 
inventor's communication "with interest." It believes 
that. the device could be developed in certain foreign 
countries, and graciously offers its services in selling 
patents in those countries. It truthfully confesses 
with" disarming frankness that . the disposal of , the 
patents must be effected partly at the inventor's ex- 
pense. But the flrm is generous. For a certain com- 
mission to be paid on sales actually made, it magnani- 
mously undertakes to share with the inventor part 
of the expense incurred in taking out European pat- 
ents. - How much the flrm is willing to contribute 
toward the cost of the patents is stated in terms .the 
liberality of which must seem to the inventor above 
reproach. The inventor is requested to pay the re- 
maining sum. After a display of such touching , gen- 
erosity, how can he refuse? His invention is undoubt- 
edly-valuable. His doubts, if he ever had any, have 
vanished. Why the offer to share the expense of for- 
eign-patents if the invention were worthless? 

Curiously enough the countries stipulated by the 
flrm are those in which patent fees are low and those 
in which the languages the people are considerate 
enough to speak are so exactly alike, that only one 
speciflcation need be drawn up. If the offer to share 
the"' patent expense is critically examined, it will be 
found that the share which the inventor is required 
to pay not only meets the actual expenses but leaves 
a liberal proflt to the flrm. We have, called attention 
to this scheme for the reason that it has been so 
cunningly devised that an inventor unpractised in 
the ways of promoters will surely be ensnared, and 
for the reason that we have received a great number 
of letters from inventors upon this matter we feel it 
our duty to explain the system, in all its workings. 
The worst feature of the whol.e scheme is the fact 
tha;t because of the prior publication of the U. S. patent 
the foreign patents so secured will be void and the 
money spent in securing them might with better ad- 
vantage be used in lighting the flre. 

— ^ < I > » 

Working of Patent Acts. 

Prof. R. H. Thurston in a recent number of Science 
discusses the patent laws of various countries in a 
manner which is both interesting and instructive. 
Probably no single influence, says Prof. Thurston, has 
had more to do with the advancement of the industrial 
interests of the United States and with the resultant 
prosperity of the nation than the Patent Acts. They 
were fundamental elements of primary legislation on 
the organization of the government, and Hamilton and 
other of those early statesmen to whom so much is 
due initiated a patent system as a flrst and most effect- 
ive instrument in the development of manufactures in 
a country previously deprived of those industries 
through the repressive legislation of the mother coun- 
try. The patent system of the United States became 
a model for the world, and, very slowly, but none the 
least steadily, other nations, one by one, took up its 
most distinctive methods. The United States promptly 
secured a lead, as great in its fleld as has become, 
meantime, that of Germany in industrial education. 
During late years, the patent system of Great Britain, 
formerly exceedingly crude, costly to the inventor and 



the nation, and in all ways unsatisfactory to those who 
were unselflshly and honestly interested in the advance- 
ment of British trade, has been greatly modernized and 
liberalized; but it has not, even yet, been made fairly 
comparable with that of the United States. 

An important commission, appointed by the Board 
of Trade and composed of some of the ablest experts 
and best known men in the kingdom, has just reported 
upon its operation, and it is perhaps possible to de- 
duce from this report conclusions that may be useful 
in promoting the still further improvement of our 
own system, of late years reduced rather than im- 
proved in its efficiency by legislation and by oflScial 
interpretations of doubtful provisions of law. After 
examining into the operation of the British patent laws 
and receiving the testimony of officials of the patent 
office, of referees, litigants, users of patented articles, 
patent agents and experts, the commission reported. 

It was found that, of patents issued, only 57.6 per 
cent were actually novel and unanticipated by pre- 
vious invention. Nearly 7 per cent had been fully 
anticipated in all details; 35 per cent had been partially 
anticipated; a few were claims on old devices and 
others described no method of manufacture. Forty- 
two per cent had thus been anticipated, in whole or in 
part. 

The commission states its opinion that the granting 
of invalid patents is thus a very serious evil and one 
which should be at once abolished. A method of ex- 
amination like that of the United States Patent Of- 
flce is recommended, and a scrupulous system of detec- 
tion and elimination of anticipated claims. ' It recom- 
mends, however, a curious limitation': That "tlie pub- 
lication of an invention in " speciflcatioiis of "letters 
patent granted in the United Kingdom dated ; fifty 
years or more previous to the date of the application, 
or in a provisional application, of any date," of the 
kind before mentioned, shall not in itself be deemed 
an anticipation of the invention." 

It is recommended that time, not to exceed two 
months (one year's time is given in the United States 
Patent Office) should be allowed for amendment of a 
claim, and that a system of appeal, very like that long 
in operation in the United States, be allowed in case, 
of rejection. This provision, restricting amendment 
to. a period of two months, if it had been adhered to 
in the United States, would have prevented the litiga- 
tion now in progress over the Berliner and other 
patents in, this country, and would have saved a vast 
amount, of expense to the litigants and insured a 
larger, employment of inventions in improvement of 
existing practice and would have saved enormous in- 
jury to, patentees and to the nation. 

This British commission also considers the matter 
of compulsory licenses. It often happens, in that 
country, as in this, that valuable patents are pur- 
chased by wealthy and powerful interests and simply 
held, unused, to prevent their competition with the 
holders and to evade that serious difficulty often met 
with in the compulsory replacement of existing and 
fairly satisfactory apparatus by the. improved device. 
Every great corporation and many smaller organiza- 
tions hold patents thus concealed and out of use, until 
their own special interests make it desirable to put 
them into use; and the public is thus defrauded of all 
that advantage, meantime, which is its proper com- 
pensation for the establishment and maintenance of a 
patent system. The British patent laws have, for 
nearly twenty years, provided, as have not those of the 
United States, against this abuse. It is made the duty 
of the proper officials to grant an order compelling the 
holder of the patent to gralit licenses on terms to be 
adjudged fair and equitable by the proper government 
officials. This . provision has been subject to some 
criticism in its details, and the ' commission advises 
its amendment and improvement; adhering, however, 
to the underlying principle that the public should not 
lose its rights or the advantage assumed to be gained 
by it when providing the legal forms of a patent sys- 
tem and of protection to the inventor. It is recom- 
mended that the "High Court" shall receive and con- 
sider complaints reciting the facts, if they so prove, 
that the applicant is interested in the invention, that 
the reasonable requirements of the public have not 
been satisfled, by reason of the refusal or neglect of 
the patentee to work, or to grant licenses to work, 
the patent, and that the court, if the assertions of the 
claimant appear to be justifled by the facts, shall 
make an order conferring a license upon the applicant 
on terms found by the court itself to be just and rea- 
sonable. 

■ Reciprocity in patent matters is advised as between 
Great Britain and other countries prepared to offer 
similar facilities and protection for the foreign pat- 
entee. It would be an excellent reform could a real 
international reciprocity, based on the best practice 
of the United States, be arranged to include Germany, 
which country has illustrated some very objectionable 
and inequitable patent law methods. 

Should the recommendations of the commission be 
accepted and the British office be reconstructed as 
proposed, it will provide as practically satisfactory a 



system of protection as does that of the United States; 
changing thus from one of the most useless to one of 
the best of patent systems of the time. It will be in- 
teresting to note whether Great Britain, after all, will 
ultimately provide a more equitable system in regard 
to purposely delayed issues and unworked patents — 
the two main defects and abuses of the existing law 
of the United States — than our "pioneer" code now 
offers. It will be most discreditable if our committees 
of Congress and our Commissioners of Patents do not 
initiate, and Congress perfect remedies for these two 
radical and inexcusable defects in our own patent law. 



The Inventor of the Thermometer. 

Like many another invention, before and after it, 
the origin of the thermometer is rather nebulous, 
although the instrument has hardly been known for 
more tha,n 300 years. As a general rule this inven- 
tion is ascribed to Cornelius Drebbel, who lived in 
Alkmaar, in North Holland. The date of the inven- 
tion is usually given as 1638. Viviani and Castelli 
have refuted Drebbel's claim and ascribed the inven- 
tion of the thermometer to Galileo, giving the year 
of the invention as 1597. In a recent monograph 
published by H. C. Bolton, the results of "Viviani and 
Castelli's investigations are conflrmed, with5 the ex- 
ception, however, that 1592 is flxed upon as the date 
of invention. The instrument which Galileg invented 
seems to have been an air thermometer; at all events 
such is the reasonable conclusion to be drawn from 
a description published by P. Castelli in 1638. A 
pupil of Galileo, Sagredo, mentions a device for meas- 
uring heat as early as 1613 and ascribes its invention 
to Galileo. Sanctorius, a contemporary of Galileo's, 
speaks of the thermometer "as a very old instrument." 
The thermometer received its present form at the sug- 
gestion of the Accademia del Cimento of Florenc'e; 
and Grand Duke Ferdinand II. used such an instru- 
ment in 1641 in carrying out experiments in, incuba- 
tion. At that time various cities in Italy had become 
more or less familiar with the new device for measur- 
ing heat. In 1662 Robert Boyle exhibited a ther- 
mometer to the Royal Society. Hooke was the first 
to determine the zero point of the scale so that it 
could always be ascertained, the standard used being 
the melting point of ice. The second flxed point was 
determined by C. Rinaldini in 1694. The use of mer- 
cury as a thermometric fluid was known to the Flor- 
entine academicians. The most accurate mercury 
thermometers were flrst made in 1714 by Fahrenheit 
at Danzig. In spite of the manifest inadequacy of the 
Fahrenheit scale, it is still used to this very day in 
England and North America. 



Electrical Invention. 

In reply to those critics of the progress of elec- 
tricity who have' reached the melancholy conclusion 
that invention is 'on the wane, that the great progres- 
sive steps in the development of electricity have all 
been taken, leaving to inventors of . this generation 
only the insigniflcant opportunity of improving upon 
the work of their predecessors, our ■ contemporary. 
The Electrical Review, asserts that never before in the 
history of the electrical arts. has the activity of in- 
ventors resulted in such an outpouring of patents and 
such a bringing to the surface of new devices and 
new' ideas as at present. It is true that we .hav^ 
failed to develop anything very revolutionary in thfc 
last six months, but the 20th century has . already 
started in with a notable record in electrical inven- 
tion. Since the beginning of the year a- number, of 
patents have been granted by the United States. Pat- 
ent Office, which seem- in the light of contemporary 
observation, at least, to cover masterpieces of inven- 
tion. It is necessary to mention only the -Nernst 
la,mp, the Pupin telephone circuit and the f Edison 
storage battery. "With an increase of the fleld of oper- 
ations for electricity the prospects for radically new 
Invontions become more and more promising. Every 
new ;V velopment brings with it a source of new possi- 
bilities and points the way to new directions of en- 
deavor. 



Agricultural Implements Wanted for iin Agricul- 
tural museum in Cuba. 

The Department of Agriculture is in receipt of a 
communication from Mr. R. J. Alfonso, agronomical 
engineer in Cuba, and secretary of the provincial 
"Junta" of agriculture, commerce, and industries of 
the Province of Puerto Principe, in which he expresses 
his desire to be brought in contact with some of the 
leading manufacturers ■ of agricultural implements 
in the United States in the hope that some of them 
may be induced to contribute to the agricultural mu- 
seum his association is in process of organizing, some 
of their implements, or models of the same. He ex- 
presses the hope that their enterprise and liberality 
in this respect would not go unrewarded, as such ex- 
hibits would serve a very useful purpose in the way of 
advertising their manufactures. Mr. Alfonso's address 
is Puerto Principe, Cuba. 
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SIMPLE, INTEBESTINQ INVENTIONS. 
Burglar Alarm. — A simple burglar alarm which can 
be applied to any door Is the subject of a recent pat- 
ent. The burglar alarm consists Of a main frame 
_ engaging the 

floor. On the 
main frame a 
clock-train is 
supported 
■which is re- 
leased by the 
motion of a 
frame sliding 
in the main 
frame. A 
socket plate is 
attached to the 
door, and 
serves as a 
s u p p o rting 
means for the 
sliding frame. 
When the door 
is pushed open the sliding frame is moved, the clock- 
train is released, and an electric bell immediately be- 
gins to ring. The construction is such that the alarm 
cannot be detached from the door on the outside. The 
alarm mechanism can be disengaged only by raising 
the main frame from the floor. 

Barrel. — A simple method of permitting a farmer 
to inspect the contents of his fruit barrels is an in- 
vention which is illustrated in the accompanying en- 
graving. The invention consists in providing one or 
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A HEW FOBM OF BABBEL. 

more of the staves of a barrel with a longitudinally- 
split tongue, the very end of which is held securely 
in place by the hoop, but which can be released and 
opened to permit an examination of the contents by 
displacing the hoop. 

Roller Skate. — The foroe expended in pressing down- 
wardly on a skate is ordinarily wasted. Paul Jass- 
man, of Brooklyn, New York city. Intends to utilize 
this downward pressure in a novel skate of his inven- 
tion, comprising a frame in which front and rear 




CHAIN-DBIVEN BQLLEB SKATE. 

wheels are journaled and on which guide-posts are 
supported for the purpose of receiving a sliding foot- 
rest. Springs are coiled around the guide-posts and 
hold the foot-rest in an upper position. A spring- 
pressed pawl is secured on the rear of the foot-rest, 
which pawl, on the downward movement of the foot- 
rest, imparts movement to a sprocket-chain by which 
the rear wheel is driven. 

Bicycle Handle-Bar Gas-Generator. — Two Chicago 
inventors think it would be a good idea to use the 




hollow bicycle handle-bar as a carbid and water com- 
partment for an acetylene bicycle lamp. In carrying 
out this idea the handle-bar is divided into two cham- 
bers, the one constituting a water receptacle and 
the other a gas-generating chamber, containing the 
carbid packed in a porous bag. Between the water and 
carbid compartment is a gas-chamber having an outlet 
with which the lamp is connected. The water and 
carbid chambers are connected by a conducting pipe, 
the passage of water from the water chamber to the 
carbid chamber being controlled by a valve operated 
from one of the handles. 

Folding Decoys. — To the duck hunter the matter of 
the transportation of his decoys is a serious one for 
the reason that as these things have been constructed 
they are necessarily bulky, even though they are not 
heavy, and to 
get them from 
point to point 
has always 
been a matter 
of serious con- 
sideration t o 
the gunner, es- 
peclally as 
there is his 
gun and other 
necessary 
paraphernalia 
to be carried. 

The folding decoy shown in the accompanying cuts 
has been invented by Joseph Condon, of Aiken, Md., 
an old Chesapeake duck hunter, who for many years 
has made a study of both the ducks and the decoys 
which are used to lure them within the reach of the 
gun. The decoys are made of wood and painted, and 
are arranged in groups of three. When they are un- 
folded for use the three decoys are separated, and 
held in this position by a' hinge-like device of wire 
which is clearly shown in one of the accompanying 
cuts. The center and forward bird is supplied with 




THE DECOY-DUCKS PACKED. 




THE DECOT-DUCKS IN USE. 

a float which supports all three, allowing them to 
float on the water all at the same depth in a very 
lifelike manner. The forward one is also supplied 
with an anchor which holds them in place against the 
action of the wind and tide, and when it is desired 
to collapse the dummies for packing or shipment, this 
anchor, being loop-shaped, slips over the neck por- 
tion and holds them firmly together. 



Substitutes for Rubber. 

Three Viennese inventors, C. and R. Paulitschky and 
F. Wueste, have patented a new substitute for rubber. 
Sole leather is disintegrated by machine until the ma- 
terial is reduced to partially connected fibers. By 
soaking and agitation for a considerable time in tan- 
ner's dressing (bruised barley, leaven, and water) 
these fibers are softened. After drying, the mass is 
steeped for some time in train-oil freed from acid by 
treatment with warm water (Lederoel). Cork in 
pieces as large as hazelnuts is boiled in the thickened 
root-sap of the Landolphia plant to make it elastic and 
durable, then dried slowly. In moderately-sized lumps 
the waste rubber is boiled for fifteen minutes in a one 
or two per cent solution of caustic acid. "Rubber-lin- 
seed oil" is then prepared by dissolving about ninety- 
five parts of rubber in five parts of linseed oil at a 
temperature of 40 ^eg. to 60 deg. C. These materials, 
together with asbestos, are mixed together in propor- 
tions which have been established by the inventors. 
The product is placed in calenders having adjustablei 
heated rollers, and is finally treated with sulphur chlo- 
rate diluted with carbon blsulphid for the purpose of 
vulcanization. The finished material is said to pos- 
sess greater elasticity and durability than the rubber 
substitutes which have been hitherto manufactured. 



HANDLE-BAB USED AS AN ACETYLENE GENEBATOB. 



Exhibition of \l^oineii's Inventions. ' 

In the Woman's building of the South Carolina In- 
terstate and We^t Indian Exposition, to be held in 
Charleston, S. C, Jrom December 1, 1901, to June 1, 
1902, there is to be an exhibit of women's inventions. 
The Committee on Inventions will be please'] to fur- 
nish all particulars to women who desire to place 
models on exhlbltioUi 



A Nicotine , Insect-Destroyer. 

In order to exterminate insects or mildew in gar- 
dens, compounds are employed which, upon being sub- 
jected to heat, are vaporized. The vapor thus gen- 
erated is the medium by which insects and mildew 
are destroyed. One of the chief constituents of such 
compounds is nicotine, which is usually mechanically 
combined with absorbents, such as clay or lime, and 
formed into a paste for commercial purposes. These 
compositions present defects. After all the nicotine has 
been vaporized a quantity of residuum is left, which 
corrodes the receptacles in which the vaporization 
has taken place. 

A new nicotine-containing compound has been in- 
vented -by an Englishman, Mr. George H. Richards, of 
London, which can be used and commercially sold in 
the form of a powder or compressed cakes or tablets, 
and which is so completely volatile that no residual 
matter is left. The inventor has found that highly 
purified nicotine can be combined with salicylic acid 
to form a solid crystalline salt, and that this salt is 
entirely dissipated by heat and is extremely suitable 
for vaporizing compounds by reason of the insecticide 
property of nicotine and the germicide property of 
salicylic acid. It is claimed that no residue is left 
in the receptacle in which the vaporization is carried 
out. 



British Inventiveness. 

Home Secretary Ritchie recently compared the Brit- 
ish with the American inventor, much to the disparage- 
ment of the former. The Home Secretary has thus 
brought down a hornet's nest about his ears, and has 
been rather summarily convinced that his countrymen 
are by no means laggards in invention. If we refer to 
the Report of the United States Commissioner of 
Patents for the year ending December 31, 1899, we 
find that 38,937 applications for patents were made in 
the United States for the same period that 25,786 appli- 
cations were filed in the English Patent Office. When 
It is considered that the population of the United 
States at the time given was considerably above 62.- 
250,000, and that the population of Great Britain and 
Ireland was recorded as 37,732,922, it is evident that 
Englishmen are fully as active as their American 
cousins. If these figures be correct, it would follow 
that there is one invention filed for every 1,600 persons 
in the United States and one for every 1,075 in Great 
Britain. 



A Novel Pump-Rod Balance. 

Pump-rods operated in deep wells by windwheels 
or any power are usually balanced, the object being to 
increase the power and materially aid the operation 
of the windwheel on the upper stroke of the rod. An 
improved balance for such pump-rods has recently 
been patented by Arthur A. Koch, of Montezuma, 
Iowa. 

The pump-rod is provided on both sides with racks 
meshing with segment-gears respectively carried by 
arms on which weights are adjustably mounted. The 
object in making the weights adjustable is to provide 
for the force or power of the windwheel and to ba! 
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A HEW FUMF-BOD BALANCE. 

ance the weight of the water and the pump-rod, which 
weight varies in different wells. These weighted seg- 
ment-gears are mounted to swing in a frame compris- 
ing two sections, the outer ends of which are pro- 
vided with hook bolts for engaging with cross bars 
of the tower. The braces are connected with short 
braces extended from the frame. By reason of this 
construction the tower and its appurtenant parts are 
stiffened so that the pump rod and segment-gears will 
operate in a structure which is as rigid as it can be 
made. 
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BEGEKTLY PATENTED INTENTIONS. 
Agricultural Implements. 

FOLDING PLATFORM FOR GRAIN-BIND- 
ERS. — John J. Schaill and Alexander G. 
Levallee, Tusler, Mon. The platform can be 
conveniently folded up to occupy a small 
amount of room so that the binder can pass 
through a space as small as that required for 
the passage of the wagon. This result Is at- 
tained without adding materially to the weight 
of the wagon. The binder-platform can be 
folded or unfolded on the field by a boy capable 
of driving a team. 

HARROW. — Thomas L. Flynn^ Bronx, New 
York city. This implement will harrow and 
roll the ground at one operation. The con- 
struction includes a rapidly-moving harrow- 
frame driven from the axle of the machine, 
effecting a quick and thorough pulverization of 
the ground. The inventor has provided a sim- 
ple steering-gear under the complete control of 
the driver, and means whereby the harrow- 
drum and roller can be simultaneously raised 
and lowered, the harrow-drum, when elevated, 
being simultaneously thrown out of gear with 
the driving mechanism. 



Enf^ineering Improvements. 

BOILER. — James H. Arrasmith, Colfax, 
Wash. .This invention relates to a direct-flue 
steam-boiler, designed principally for use with 
straw fuel. Such boilers are usually em- 
ployed for agricultural purposes, as for sup- 
plying the engines which drive threshing- 
machines, straw being employed for fuel by 
reason of its cheapness. The construction of 
the present boiler permits it to hold more 
water than others of the same exterior di- 
mensions. 

STEAM-BOILER. — Edward Van Keuren, 
Poughkeepsie, N. Y. The boiler is a locomo- 
tive-boiler having a greater water-heating space 
than Is provided in the usual form of boilers. 
A water-jacket is attached to the flue-sheet and 
surrounds the flues, the water-jacket being ex- 
tended forward into the heating-chamber. The 
water will pass from the boiler into the jacket, 
so that it is completely surrounded by heat. 
The inventor has provided not only a larger 
water space than usual, but also a larger heat- 
ing surface. 



slidable thereon to connect with or disconnect 
from the casting-box or mold. 

PERFORATOR FOR PRINTING PRESSES. 
— George and Robert Kennedy, New West- 
minster, B. C, Canada. The perforator In- 
cludes a bar arranged to be locked up in the 
form or chase. A shaft is mounted to turn 
on the bar and has perforating devices. On 
one end of the shaft a crank-pin is attached to 
the journal. A driver is mounted to slide In 
a casing at one end of the bar and is pro- 
vided with a cam-groove having a partly- 
straight and a partly-curved course, and en- 
gaged by the crank-pin, so as to bring the per- 
forating device into active position in advance 
of the impression. A spring presses the driver. 
And a spring device is carried by the platen to 
press the driver against the tension of its 
spring. 



Electrical Apparatus* 

TELEPHONE ATTACHMENT. — John A. 
Rice, Bland, New Mexico. It has been Mr. 
Rice's purpose to provide an automatic relay 
for the operation of vibrating electric bells re- 
mote from the telephone, such as in different 
parts of a machine-shop, where a loud or dis- 
tinct alarm Is necessary to call attention to 
the telephone. 

ELECTRIC MOTOR.— Joseph Darling, Chi- 
cora. Pa. The present invention is a simpli- 
fled construction of a motor which Mr. Dar- 
ling patented in 1900, the purpose being to 
facilitate the assembly of the parts and to 
cheapen the construction so that the motor 
can be sold as a toy. The novel features of 
the present invention are to be found in a pe- 
culiar, simple method of casting the frame- 
work and in a novel arrangement of operating 
parts. 

CONTROLLER FOR ELECTRIC CARS.— 
Barton W. Scott, San Jos^, Cal. — The inven- 
tion is an improvement in devices for control- 
ling the brake mechanism of an electric car 
and for regulating the electric current. Both 
the brake and current are quickly controlled 
by the operation of a single lever instead of 
the operation of two levers, as in the usual 
way. Thus the time required to stop a car is 
shortened in case of danger and the possibility 
of confusion on the part of the motorman 
avoided. 

INTERRUPTER. — Dr. R. H. Cunningham, 
200 Wesrt 56th Street, Manhattan, New York 
city. This invention is a mercury-jet inter- 
rupt^ for use with induction-coils in actuat- 
ing Roentgen-ray tubes. Unlike the well- 
known turbine, mercury-jet interrupter and 
that of Boas; Dr. Cunningham's apparatus 
contains no fluid non-conductor, such as alco- 
hol or oil, both of which prolong the arc at 
the break, rapidly carbonize and contaminate 
the mercury, and are In great danger of catch- 
ing fire, if heavy currents be employed. No 
fixed brushes convey the current to the moving 
parts. When it is desired to vary the dura- 
tion of the make without altering the period, 
thus varying the intensity of the primary cur- 
rent employed, the necessary adjustment can 
readily be performed from the exterior. Thus 
the frequent opening of the apparatus and the 
constant risk of inhaling at such times noxious 
mercury vapor is avoided. A's in other mer- 
cury-jet interrupters, the mercury in time be- 
comes contaminated by a certain amount of 
oxid and metallic mercury in the form of very 
fine dust, which may be readily removed and 
distilled to yield the original liquid mercury. 



Printers' Supplies. 

METAL-POT FOR CASTING PRINTING- 
PLATES. — Leo Grossman, Brooklyn, New 
York city. The invention provides a new and 
Improved metal-pot arranged automatically to 
supply molten metal to one or a number of 
castihg-boxes In a perfectly pure condition and 
In a very simple manner without the aid of a 
skilled hand. From the pot an outlet spout 
leads to form a gravity discharge for the 
metal. Tbe discharge moutb on the spout is 



mecbanlca] Devices. 

DEVICE FOR REGULATING SPEED.— 
Charles O'Connor, Greenpoint, Brooklyn, and 
George C. Ahrens, Bliss ville, Queens, New 
York city. The speed-regulating device is 
especially adapted to power-pump machinery. 
The purpose of the invention is to provide a 
simple mechanism for changing the speed of 
power machinery without changing the diam- 
eter of the driving-pulley or interfering with 
the pulley or the driving-belt in any manner. 
On the drive-shaft a cone of gears is mounted 
to slide and turn with the drive-shaft. A 
worm-gear is provided to adjust the drive- 
shaft and the driven shaft to and from 
each other. A gear carried by the driven 
shaft is adapted to mesh with any gear in the 
cone of gears. 

SPOKE-TENONING MACHINE.— Defiance 
Machine Works, Defiance, Ohio. Mr. Charles 
Seymour has invented for the Defiance Machine 
Works a novel machine designed for the use of 
spoke, wheel, and wagon manufacturers to 
dress the ends of the spokes so as to fit the 
mortise in the wheel-hub. The machine is 
comparatively simple and durable in its con- 
struction ; very accurate in operation to in- 
sure uniform work ; and arranged to handle 
large and small spokes, and to cut either a 
plain tenon or completely to tenon, miter and 
point a Sarven spoke during the passage of the 
spoke through the machine. Th'e machine can 
be readily adjusted to dress spokes of different 
sizes, shapes and lengths, and to form tenons 
of the desired thic'kness and length. 

CLUTCH. — Thomas J. O'Brien and Homer 
L. Ali.en, Cairo, 111. The invention is a clutch- 
pulley that can be rendered fast or loose on 
the shaft. The construction comprises two 
clutch members which, in addition to engag- 
ing the pulley to hold it fast on the shaft, 
serve further as a bearing for the pulley on 
which the pulley is carried to turn when the 
clutch is thrown out of gear. 

BARTH-SCOOP. — William Matthews, Peak 
Hill, New South Wales. The earth-scoop is 
claimed to be stronger, more efficient and sim- 
pler in construction than any now in use. 
The adjustments are completely under the con- 
trol of the driver. Any danger of tipping dur- 
ing the operation of filling is avoided. During 
transit the load is simply and effectively re- 
tained. One of the novel features of the in- 
vention consists in mounting the earth-scoop 
so that it may be rotated in the frame. The 
distance between the axis of the scoop and its 
front edge is greater than the height of the 
axis of the wheels from the ground, so that 
the front edge is caused to enter the ground in 
such a manner as to overturn the scoop. 

CUTTING APPARATUS.— Edward A. Main- 
GUET, Evangeline, lia. This cutting apparatus 
is designed especially for use on reaping-ma- 
chines. Engaged with the cutter-bar is a lever 
having an operating-arm. An endless chain has 
on its outer side a pair of projecting rollers 
between which the operating-arm of the lever 
extends. The shafts have sprocket-wheels for 
supporting and driving the chain. On the 
shafts are pulleys connected by a drive-belt 
with a drive-pulley. A tightener is provided 
for the belt. As the chain moves around, the 
lever travels with it. The belt is employed 
for driving the sprockets of the chain evenly 
and smoothly. The belt may slip in case of 
unusual stress to prevent breakage of the 
parts in case the cutter-bar should meet an 
unyielding obstruction. 

STRETCHER. — Adolpo . Luria, Atwood 
Building, Chicago, 111. This improved stretcher, 
designed for use not only in the field but also 
in private houses, is essentially characterized 
by a telescopic frame and hinged handles, 
which are adapted to fold and to be supported 
in extended or folded position. By means of 
the telescopic -frame the width of the stretcher 
can be adjusted to suit varying conditions. 

ADJUSTABLE SCHOOL DESK AND SEAT. 
John M. Sauder, deceased ; Experience L. San- 
der, administratrix, Philadelphia, Pa. The 
desk is an improvement of that class which are 
provided with longitudinally-slotted standards 
made in one continuous piece, and with pin- 
ions, racks, and nuts for adjusting the desks 
and seats vertically and for locking them in 
any adjustment from either side. Mr. Sauder 
simplified and reduced the number of parts 
heretofore required to effect such adjustment, 
and invented a mechanism capable of a more 
easy and speedy adjustment. 

JOURNAL AND BEARING THEREFOR. — 
Herman Themel, Escanaba, Mich. The jour- 
nal consists of a shaft, a ball mutilated for the 
purpose of admitting the shaft, and a member 



fitting into the mutilation for the purpose of 
restoring the rotundity of the ball. By reason 
of this construction comparatively little lubri- 
cation is required. 

VEGETABLE CUTTER OR GRATEI .— 
Frederick Suellentrop, Lynn, Mo. A tray 
Is carried on the upper end of a standard and 
has an inwardly-turned lip at one edge. In an 
arm carried on the upright a spindle has a 
bearing, which spindle is provided with a crank 
and with a cutter. The vegetables are held by 
one hand in the tray and against the cutter, 
which is to be rotated by means of the crank. 
The lip prevents the upward movement of the 
material in the tray. 

REVERSING MECHANISM. — Frank C. 
Rice, Jamestown, N. Y. The reversing mech 
anism is to be used on washing machines, 
churnp, and other machines and devices to 
rotate the dasher or other part alternately In 
opposite directions. The construction is such 
that friction is reduced to a minimum, and 
the machine can be run with very little power. 
VOTING - MACHINE. — Gustaf Johnson, 
Pigeon Cove, and John E. Halldin, South 
Boston, Mass. By means of this machine each 
voter is enabled properly to cast his vote, and 
registration of the total votes cast for each 
candidate, amendment, or the like is effected, 
all in such a manner ' as to prevent fraud. 
Broadly speaking, the invention consists of a 
number of manually-controlled key-spindles 
located one above the other ; a registering de- 
vice for each key-spindle, operated thereby ; a 
vertical shaft ; ipeans for operating the verti- 
cal shaft from the key-spindles ; a setting de- 
vice ; and mechanism for operating the setting 
device from the vertical shaft. 

COMBINED PUNCH, GRIP, AND WRIST 
MACHINE. — John Heissenberger, Bronx, N. 
Y. The inventor has provided a coin-operated 
machine in which a punching device, a grip- 
testing device, and a wrist-testing device are 
combined. All three devices register on one 
dial. No two of the devices can be operated 
together, or any other devices alone until a. coin 
of proper denomination has been placed in the 
machine. When the pointer on the dial is car- 
ried to or beyond a certain figure, the coin 
deposited will be returned to the depositor. 

CAN-SOLDERING MACHINE.— John W. 
Green, Astoria, Ore. The invention relates 
particularly to improvements in the solder 
or guide bars of can-soldering machines. The 
object is to provide a bar so constructed and 
arranged that it will not be perceptibly dis- 
torted by expansion, thus maintaining its par- 
allelism with relation to the upper guides and 
causing an equal immersion of the can-heads 
throughout their circumference. The chain- 
holding weights are adjustable. 

FELLY-PLANING MACHINE. — Defiance 
Machine Works, Defiance, Ohio. This machine 
is the invention of Mr. George A. Ensign, well 
known for his many inventions in woodwork- 
ing machinery. The machine is an improved 
planer especially designed for simultaneously 
dressing both sides of fellies for vehicle-wheels 
to reduce the fellies to the desired width, with- 
out the aid of skilled labor. The machine is 
arranged automatically to feed the felly to and 
between two adjustable cutter-heads to Insure 
true and uniform planing of both sides either 
parallel or on a bevel. The cutter-heads can 
be conveniently reached whenever necessary. 

AIRSHIP. — John Spies, Philadelphia, Pa. 
In this airship Mr. Spies has endeavored me- 
chanically to reproduce the fiight of a bird. 
To attain this end, his airship is both light 
and strong. Its wings or propelling devices 
are located at the most desirable point to ef- 
fect the movement of the machine. A simple 
means is provided, under the direct control of 
an operator for shifting the gravity point, di- 
recting motion up or down. 

CLOSET ATTACHMENT. — Thomas A. Cam- 
eron and Paul T. Betgrau, Rossland, ,B. C, 
Canada. A water-closet attachment is pro- ' 
vided consisting of a long strip or roll of pa- 
per, provided at intervals with openings and I 
arranged to be fed over the seat whenever de- 
sired. 

PULP-GRADING MACHINE. — Leopold Ze- 
YEN, Raguhn, Anhalt, and Rudolf Haas, Jr., 
Mauel (near Gemiind), Germany. The ma- 
chine sorts paper pulp while it is suspended in 
water. A series of sieves having different mesh 
or fineness' ^are. arranged in compartments and 
adapted each to have a limited movement. By 
this arrangement only pulp of a predetermined 
grade is collected in each of the compartments ; 
and the separation of the finest grade of pulp 
is graduEfl. It Is possible to take from each 
compartment pulp of a proper grade for each 
particular purpose ; and the work to be per- 
formed by the finest sieves is reduced, thus 
minimizing the danger of clogging. 

COMBINED CONCENTRATOR, AMALGA- 
MATOR, AND SEPARATOR.— William O. 
JouRNBAY, Austin, Tex. To provide a simple, 
economical and efficient machine suitable for 
treating ore or gravel, dry or with water or 
mercury, is the purpose of the present inven- 
tion. The ore is received In a chamber at the 
top, and discharged at the bottom. The 
chamber is provided with a vertical rotary 
shaft with^stlrrer. The operation of the de- 
vice is very efficient, and the construction is 
exceedingly simple. 



has been devised for conveniently Indicating 
the distance separating the rulers for per- 
mitting either of the rulers to be shifted 
lengthwise in any of its positions, and for 
effectively bracing the rulers so as to hold 
them against bending. 

WORM-WHEEL CUTTING TOOL. — Karl 
Knappe, Reinickendorf, near Berlin, Germany. 
A common worm-wheel cutter in the shape of a 
worm, the winding turns of which are formed 
by a series of cutting teeth having sides reced- 
ing behind the cutting edges, is very suitable 
for cutting worm-wheels. But this tool, being 
very expensive, has not been widely used. In 
the present invention the cutting edges of the 
tool are arranged on a single or several pieces 
of flat steel secured in the milling-shaft of a 
machine-tool, whereby the advantage is ob- 
tained that the flat steel tube with the cutting 
edges can be produced in a simpler manner 
than the worm-wheel cutter. It is easy so to 
form the teeth of the flat steel tool as to 
cause their sides to recede behind the cutting 
edges. 

DRILIi-HOLDER. — Edward P. Jones, Breck- 
enridge, Colo. Mr. Jones has devised means 
for adjustably holding a rock drill so that it 
can be placed in any position that may be de- 
sired with respect to the column. The holder 
is enabled thus to be placed in any position by 
reason of a ball and socket connection. 



Railway Appliances* 

CAR-SEAL. — George L. Wilcox and Court- 
LANDT H. Van Rensselaer, Manhattan, New 
York city. The seal consists of a body portion 
of box-like construction open at one end, the 
top of the body portion having an inwardly- 
turned end forming a hook at the inlet end 
of the body. A reduced projection or lug on 
the end of the hook is designed to pass into a 
slot formed in the hook portion of a shackle 
having one end secured within the body por- 
tion. It would be impossible to release the 
hook end of the shackle from the hook^ be- 
cause it will be prevented from so doing by 
the projection. 



TooIh and Implements. 

PARALLEL - RULER. — ANDBfi BuSTANOBT, 

Manhattan, New York city, A construction 



miscellaneous Inventions. 

GARMENT-HANGER. — Patrick F. Den- 
ning, Haverstraw, N. Y. The invention is an 
Improvement in devices for supporting or hold- 
ing garments and is especially adapted for 
use in theaters, halls and churches. The de- 
vice can be attached to a suitable support — 
such as the back of a theater chair or pew — 
and adpated to hold hats, overcoats and the 
like. Upon being relieved of the weight of the 
garments, the hanger is automatically folded 
against its support. 

BRACKET. — James E. Chapman, San Jos§, 
Cal. The bracket consists of a platform. Ex- 
tended around and secured to the under side 
of a rim is a supporting wire terminating in 
fastening points. The connected ends of the 
wire extend upwardly at right angles to the 
platform and the points are to be driven into 
a support. The bracket will be found useful in 
many places for supporting matches, lamps, 
soap, and the like. 

METHOD OF PRODUCING PLASTIC ARTI- 
CLES BY THE AID OF PHOTOGRAPHY.— 
Mario Russo D'Asar, Genoa, Italy. Briefly 
described, the method consists first in making 
a photographic negative and a transparent pos- 
itive of the picture to be produced plastically ; 
then placing this positive and negative with 
their details in registry and with the sensi- 
tized surfaces at a slight distance from each 
other ; exposing a light-sensitive plate or 
medium to light passed through the combined 
positive and negative ; and developing and tix- 
ing the plate and using It for the exposure of 
a plate sensitized with bichromated gelatin. 
This plate upon development in water yields an 
uneven surface from which a plaster cast can 
be made, which cast then serves for the repro- 
duction of the relief intaglio. 

GUITAR. — Theodore Wolfram, Columbus, 
O. The object of the invention Is to provide 
an improvement in guitars, mandolins and 
similar instruments whereby the instrument 
is rendered very sensitive to the touch of the 
player and the tone is improved both in qual- 
ity and volume. Mr. Wolfram has made two 
guitars in accordance with his invention and 
finds that the lightest touch causes a strong 
vibration. The tone comes stronger and more 
easily, and holds out much longer than with 
the old instrument. Mr. Wolfram, who has 
been a manufacturer of guitars for ten years, 
claims that the old instruments were weak 
when the size of the sounding board was con- 
sidered. The system of bracing necessary to 
secure durability killed the tone. Mr. Wolfram 
extends a lining from the sides of the body ad- 
jacent to the top, and places on the under side 
of the top of the body a vibratory rim spaced 
from the lining. 

BUST FORM.^Emilt H. Wright, Manhat- 
tan, New York city. The device is an improve- 
ment on a bust form for which the inventor 
received a patent in April last. The object of 
the present invention is to improve the for- 
mer construction so that the bust form will 
retain Its shape for a longer time. To this 
end the previously patented bust form is piro- 
vided with an inner portion or filling which 
conforms to it in shape. 

DIVING-DRESS.— PRBDBRICK H. Sprang, 86. 
Gpftuge Road, Bermondsey, London, England. 
The Invention has primarily for its object to 
enable rubber-coated fabric vulcftnizecl \n tb^ 
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piece to be used, wbich has not heretofore been 
possible in consequence of the difficulty of mak- 
ing the seams by which the parts whereof the 
dress is made up are united. 

MULTI-COLORED RUBBER MAT.— FRED- 
ERIC N. Upham, Brooklyn, New York city. The 
mat presents at all times a very smooth walk- 
ing-surface, is subjected to even wear, and is 
arranged to hold the inlaid rubber tiles securely 
in place in the rubber sheet or plate. When 
the rubber mat is in use the inlaid pieces can- 
not work up in the sheet and be broken and 
forced out. 

CLOTHES-LINE ATTACHMENT.— William 
W. PuMYEAj Jersey City, N. J. The purpose of 
the invention is to provide a means for con- 
veniently holding the ends of the pulleyrlines 
which are commonly used in large cities. Com- 
bined with a clothes-line is a body portion with 
which one end of the line is engaged to form 
a bight received in an eye in the other end of 
the line. A dog in a body engages the line 
adjustably to hold it. 

BUTTON-FASTENER. — Hermann G. C. 
HORNING, Astoria, New York city. The button- 
fastener is readily applied to fasten a button 
in place on a garment without danger of tear- 
ing the cloth under an ordinary strain and is 
arranged to permit the use of the fastener on 
cloth or apertured buttons. The device is very 
simple in construction, can be cheaply manu- 
factured, and readily applied without, as before 
said, tearing or injuring the garment. 

HEATING AND VENTILATING APPA- 
RATUS.— John F. Sims, Illiopolis, III. The 
invention is in the nature of a novel construc- 
tion and arrangement of heating and ventilat- 
ing register, operating upon the principle of a 
closed circulation of air currents from a fur- 
nace in the cellar up to and through the sev- 
eral rooms of a building and thence back 
again to the furnace in an endless cycle. 

MOUTH - ILLUMINATOR. — Edward Ebi, 
Cedar Rapids, Iowa. The device is particularly 
adapted to the use of dentists and physicians 
to locate any diseased part. The illuminator 
consists of a casing arranged to inclose an in- 
candescent lamp. A tube is extended from the 
casing ; and forward of the tube two mirrors 
are arranged. The mirror nearest the end of 
the tube is smaller than the other mirror. 
Arms are extended from the tube ; and be- 
tween the arms and the mirrors are universal 
joint connections. A device embodying the in- 
vention can be quickly applied to an incan- 
descent lamp; and when the lamp is sus- 
pended by such flexible connection as wires, the 
device can be readily moved from place to 
place. 

DENTAL FORCEPS.— Joseph B. Davis, 727 
Julia Street, New Orleans, La. In movable 
beak forceps heretofore devised the pressure 
frora within outwardly on the end of the beak 
would tilt it in its socket, and thus have a 
tendency to loosen the beak in the socket. 
This invention provides such peculiar construc- 
tion of joint between the movable beak and 
the jaw of the hand.'e as will make a firm 
and secure connection which will resist this 
tendency and which in use will have a tendency 
to tighten instead of loosen at the joint. 

FIREPLACE. — Logan B. Arnold, Hanly, 
Ky. Perhaps the feature of most interest in 
this invention is a back-plate provided on its 
front face with upright ribs and on its rear 
face with upright tubes staggered with re- 
spect to the front ribs. The tubes are open at 
their upper and lower ends. By reason of this 
construction the back-plate is prevented from 
warping ; and the intensity of the fire can be 
increased so that the heating of the room is 
Improved. 

BILLIARD-CUSHION.— Samuel May^ To- 
ronto, Ontario, Canada. This Improved bil- 
liard-cushion Is intended to insure the proper 
repelling 'of the balls by the use of two or 
more graduated springs, so that the force of 
the ball will cause the steel springs to exert 
a repelling effort to prevent loss of speed in 
the ball and to prevent the hopping or jumping 
of the ball from the table. The use of this 
cushion moreover insures deflection of the ball 
at an angle equal to the angle of Incidence. 

SPRING - HEEL HORSESHOE. — Thomas 
CusDiN, Orrong Road, Armadale, Melbourne, 
Victoria. The Inventor's peculiar construction 
of horseshoe has been devised with the in- 
tention of diminishing concussion. The shoe 
consists of upper and lower members welded 
or riveted together at the toe portion, or 
formed in one piece and divided toward the 
heel. In order to receive interposed elastic 
cushioHS. By this construction the rubber is 
protected from wear and all the merits of an 
elastic tread and the consequent avoidance of 
concussion are obtained without the disadvan- 
tage ordinarily resulting from the wearing of 
the rubber and the loosening of the nails by 
which the shoe is fastened to the hoof. 

INDICATOR FOR SHIPS.— Samuel Benni- 
fiON, Galveston, Tex. The Indicator is designed 
to show accurately and readily the draft of a 
vessel as well as any list and pitch. The es- 
sential features of the Invention are a' ver- 
tically extending support on which a swing is 
hung, having a straight lower portion, nor- 
mally lying horizontal. A level bar is rigidly 
attached to the support at right angles there- 
to. On the swing and level bars, spirit-levels 
are carried. By means of these levels the 
pitch of the vessel is accurately Indicated, as 
well as the list. 

STEEPLECHASE OR HURDLE PENCE.— 
Antonio Pascocbllo, 174 Grand Street, Man- 



hattan, New York city. The upper portion of 
the hurdle is composed of a piece of rubber 
which preferably extends from post to post 
and is provided on its upper edge with a series 
of vertical fingers whereby a horse that fails 
to clear the fence will strike one or more of 
the yielding fingers and thereby be saved from 
falling or stumbling in passing over the hur- 
dle. The rubber fingers or pieces return to 
place after being struck and bent over. 

PHOTOGRAPHIC VIGNETTE.— William D. 
Cornelius and Frank L. Todd, Enid, Okla- 
homa Territory. The inventors have devised 
a vignette attachment to a camera, which is 
of novel simple construction, is adjustable 
relatively to the position of the film or plate 
held In the camera, so as to terminate the 
image of a vignetted photograph at any de- 
sired point. 

JOINING METAL RODS AND BARS.— 
Otto Schultz, Berlin, Germany. This im- 
proved method of joining metal bars will be 
found of particular service in forming grates. 
Heretofore such bars have been joined either 
by welding or by means of rings, rivets, or 
screws. The present invention consists in 
forming an opening in one bar, inserting the 
other bar in the opening, bending the bar on 
opposite sides of the opening, and then sub- 
jecting the bar with the opening to pressure. 

BELT. — Charles M. Butler, Wonewoe, 
Wis. The belt is to be used by men and is 
adapted to be worn upon the trousers to re- 
ceive the waistband. Cut-out portions fit over 
the hip and can be adjusted properly to differ- 
ent positions by means of an adjustable fasten- 
ing at the back of the belt in connection with 
adjustable fastenings on the front, these co- 
acting In securing a proper fit of the belt. 

LOAD - BINDER.^JOHN Mortenson, Nel- 
hart, Mont. The Improved binding apparatus 
comprises a forked lever to which the binding- 
chain is attached. The chain has a swivel and 
terminal hook whose slot is elongated and par- 
allel sided. The lever can be secured in the 
locking position by means of a rope. 

LAMP-HANGER. — Herbert L. White, Bon- 
ham, Texas. This electric-light hanger com- 
prises a casing in which a lamp-supporting 
tube is arranged to slide. Electric conductors 
extend Into the tube, and pass over a pulley 
in the upper portion of the casing. Means are 
provided in connection with the conductors 
whereby a pull can be exerted on the con- 
ductor to move the tube upward. 

PROCESS OF OBTAINING lANTHONE 
AND lONONE. — Ferdinand Sembritzki, HoIz- 
minden, Brunswick, Germany. The process is 
based upon the action of phenyl-hydrazin and 
similar substitution products of ammonia upon 
ionone and ianthone, the former of which 
readily forms condensation products with such 
substitution products of ammonia, while the 
ianthone is not attacked at all or combines 
with difficulty with the hydrazins. Thus it is 
possible to effect the separation of ianthone 
from the simultaneously formed ionone ob- 
tained upon the condensation of citral anl 
mesltyl oxld and by the subsequent inversion 
of the resulting intermediate product. 

MATCH - SAFE. — Frederick Schnecken- 
burger, Wilkesbarre, Pa. The match-safe is 
of such construction that but a single match 
can be removed at a time and that an alarm 
is sounded when the match is removed. A 
sliding device is provided whereby one match 
at each operation of the slide will be carried 
from a receptacle through which the slide 
works, and automatically delivered at the ex- 
terior of the safe in such position that it can 
be quickly and conveniently removed. 

CRATE. — James W. Sayre, Seneca, Mo. 
This berry, fruit, butter, or egg crate is ar- 
ranged to hold ice in order to keep' the con- 
tents cool for a long time during transporta- 
tion. By allowing air to circulate the con- 
tents are kept in a perfect state of preserva- 
tion for a considerable length of time. 

CURTAIN POLE RING.— Frank Perry, 
Brooklyn, N. Y. Mr. Perry has invented for 
the John Kroder and Henry Reubel Co. a pole 
ring formed of tubular split rings having the 
ends fastened together and carrying a depend- 
ing eye for engagement by a curtain hook. 
Mr. Perry's object is to provide a pole ring 
arranged securely to hold the ends of a tubular 
split' ring in position and prevent accidental 
opening of the ring, and firmly to support the 
eye. The several parts are fastened together 
without the use of solder or like fastening de- 
vices. 

CANDELABRUM.^Henry F. Nehr, Brook- 
lyn, N. Y. The candelabrum Ts of such con- 
struction that the arms can be quickly and 
conveniently adjusted to different positions 
relatively to the standard by which they are 
carried. Auxiliary standards can be attached 
to a support from the main standard, and are 
provided with adjustable candlestick supports. 
The entire device can be easily set up and as 
easily dismembered, so that each part can be 
separately packed in a suitable case. 

SHIPPING AND FILING DESK.— Charles 
Lohrman, Brooklyn, N. Y. The purpose of the 
Invention is to locate within compartments 
which may be termed "filing compartments," 
pliable partitions, so placed that a series of 
pockets are formed. The pockets are classified 
alphabetically and numerically, preferably In 
sections corresponding to those of the cover. 
To each pliable partition a spring member is 
applied, which will permit the partitions to be 



forced to one side when a letter or memoran- 
dum is to be placed in a pocket, and which 
serves to restore the partitions to their normal 
positions when the hand is removed from the 
pocket. 

TOBACCO PIPE.— Earl D. Bussert, Lima, 
Ohio. The pipe can be very conveniently 
cleaned. Passage of nicotine from the bowl 
along the stem to the mouth of the smoker is 
prevented. Liquid accumulation is arrested 
and prevented from escaping at the tip end of 
the pipe stem into the mouth while the pipe 
is in service. The number of parts of the 
pipe has been reduced to a minimum to adapt 
them for quick separation. 

WAISTBAND. — Moses W. Winston, Man- 
hattan, N. Y. The invention relates partic- 
ularly to improvements in attachments to 
waistbands for boys' trousers ; and the ob- 
ject is to provide suspending attachments 
adapted to be engaged with buttons or with 
the buttonholes of suspenders, these attach- 
ments consisting of metal and being, there- 
fore, not apt to break, as is the case with 
the suspending devices made of tape or elast'c. 

STOVE-PANEL.— Niels N. Peterson, Mil- 
waukee, Wis. When a panel is made in a 
single section or in sections joined together, 
it soon becomes warped by the heat and prac- 
tically useless because vessels cannot sit level 
thereon. To obviate this warping, the stove 
panel is made of Inner and outer sections, each 
consisting of two unconnected members, the 
joint or conjunction of two members of one 
section being at right angles to the joint or 
conjunction of the two members of the other 
section. 

SPINNING-TOP.— Richard A. Langerman, 
Louisville, Ky. The invention is an improve- 
ment in conical wooden tops spun by the un- 
winding of a cord or string. The wooden 
body of the top Is provided with a metal cap 
or cover secured by a spike passing axially 
through the body, and constructed with a 
large conical head having a flat portion abut- 
ting the truncated head of the top body. The 
weight of the head of the spike places the 
center of gravity of the top comparatively low 
and serves to prevent the cracking or splitting 
of the body. 



Designs. 

STOVE BOARD. — Edward M. Kemp, Rhine- 
lander, Wis. The distinguishing features of 
this design are a centerpiece, a border, and a 
background of peculiar form or ornamentation. 
The background is mosaic ; the centerpiece is 
essentially a circular figure inclosing a smaller 
one formed of a series of overlapping rings. 
The border is double-lined and tesselated. 

BLANK FOR SHOE UPPERS.— Joseph 
Bruno, Haverhill, Mass. The leading feature 
of the design comprises a body having side 
flaps, tongues, and angular arms, all so ar- 
ranged that they can be bent and sewn into 
proper position in the completed shoe. 

GARMENT SUPPORTER JAW.— Thokas 
F. McCullough, Memphis, Tenn. The jaw 
has a concave serrated edge which runs into 
the serrated edge of an extension. The ser- 
rated edges serve the purpose of holding the 
garments securely. 

EXHIBITING TRAY.— Walter T. Hatha- 
way, Brooklyn, N. Y. This tray has been es- 
pecially designed for the purpose of exhibiting 
Colgate's soaps, and consists of a rectangular 
box in which is arranged a partition trans- 
versely Inclined and provided with openings for 
the soap cakes. 

MEMORIAL TABLET.— Myron S. Teller, 
Kingston, N. Y. The design represents a me- 
morial tablet which is to be used as a com- 
memorative monument to soldiers. The feat- 
ures of the design are, therefore, appropriate 
to the particular purpose for which the tablet 
is to be used. 

WALL PAPER.— Perry Wearne, Rixheim, 
Alsace, Germany. The novel feature of this 
design consists of a medallion, a suspended 
wreath around the medallion, and a pendant 
carried by the wreath, all appearing between 
parallel stripes. 

. WALL PAPER. — Perry Wearne, Rixheim, 
Alsace, Germany. The design in its entirety 
consists in the representation of panels of 
fancy woodwork arranged parallel and inter- 
twined by ivy. 

WALL PAPER. — Perry Wearne, Rixheim, 
Alsace, Germany. The essential feature of this 
design is to be found in a garland of flowers 
In a panel surrounded by a border ornamented 
with scroll work. 

WALL PAPER. — Perry Wearne, Rixheim, 
Alsace, Germany. A bamboo trellis and 
leaves Intertwined therewith form the subject 
of the present design for wall paper. 

WALL PAPER BORDER. — Perry Wearne, 
Rixheim, Alsace, Germany. In this border 
roses are interlaced with ribbons crossing each 
other. 

LAMP-SHADE. — Harrison D. McFaddbn, 
East Orange, N. J. The lamp-shade has a flar- 
ing body with bands at the top and bottom, 
between which the body is plaited. The top 
and bottom bands are connected at intervals by 
straps giving the complete shade a paneled 
effect. ^ 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents eacb. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal mani$. 

READ THIS COLUMN CAREFULLY,— You 
will And inquiries for certain classes of articles 
numbered iu couaecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information, lu every case it !» neces- 
sary to give ilie number ot the inquiry. 
MUNN &. CO. 

Marine Iron Works. ChicaRO. Catalogue free. 

Inquiry No. 17S3. -For parties to make porcelain 
sparkiDK plugs forgus engine ignition. 

for mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 1784.— For a spring power forrunning 
peanut roaster ; motor to be about ^lo ii horse power. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1785,— Wanted, to purchase patents 
on articles suitable fur gener:il consumption, such as 
novelties, etc. 

WATER WHEELS. Alcott & Co.. Mt. Holly, N. J. 

Inquiry No. 1786.— For a cardboard match 
scratcher with space for advertising thereon. 

Stencil Machines.— A.J. Bradley, 101 Beekman St. N,Y, 

Inquiry No. 1737.— For manufacturers of canning 
machinery. 

Gasoline Lamps and Systems. Turner Brass Works, 
Chicago. 

Inquiry No. 1 788.— For machines for printing 
names on aluminium tags. 

Machine chain of all kinds. A. H. Bliss & Co. North 

AttleDoro, Mass. 

Inquiry lVo# 1789.— For a double crank forging, 
cranks to be 180 degrees apart and 4 inches stroke, for a 
double cylinder gas engine. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 1790.— For manufacturers of water 
fountains, etc., for lawns. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. CdJ. Box 13, Montpelier, Vt. 

Inquiry No. 1791.— For parties dealing in small 
armature puuchings in large or small quantities. 

Rigs that Bun. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 1792.- For castings for small gaso- 
line engines. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 1793.— For the necessary apparatus 
for establishing a '' Shoot the Chutes" resort. 

Cans.— J4 pint and ^'pint tin cans are manufactured 
by National Cement Co., Toledo, O. Write for prices. 

Inquiry No. 1794.— For a machine for painting 
board fence signs. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co.,149 Varick, cor. Spring Sts., N. Y. 

Inquiry No. 1795. -For dealers, in carbonized 
papers. 

Manufacturers of patent articles, dies, stamping, 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 1796.— For manufacturers of brass 
and aluminium castings for small model engines.. 

Constructor and operator of wood chemical plants, 
including refineries and by-product apparatus. O. A. 
Myers, 626 West Fourth Street, Cincinnati, Ohio. 

Inquiry No. 1797.— Fot manufacturers of boxes 
and crates. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 1798.— For dealers in magnetized 
steel. 

The celebrated " Homsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East l38th Street, New York. 

Inquiry No. 1799.— For manufacturers of rubber 
figures, such as men, boys, etc. 

The best book for electricians and beginners in eleo> 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers. 361 Broadway, N. Y. 

Inquiry No. 1800.— For manufacturers of hard 

rubber goods. 

Wanted— Patent articles of merit to manufacture 
and place on the market. Will buy or pay royalty. 
Give full particulars. Address Sidney Folder Co., Sid- 
ney, Ohio. 

Inquiry No* 1801.— For a machine for sandblast- 
ing buttons. 

Wanted.— A practical mechanical engineer of good 
executive ability in a large textile manufacturing com- 
pany. State age, experience and references. Engineer^ 
Box 773, New York, 

inquiry No. 1803.— For manufacturers of iocked- 
rubber fioor covering and machinery for making the 
same. 

Fob Sale at a bargain.— 100 tons 66 lb. steel gird- 
er relaying rails, 3D feet lengths. Wheelock twin high- 
pressure engines, 24 x 48 cylinders, Al condition. M. 
Brandy & Sons, Grand Rapids, Mich. 

Inquiry No. 1803.— For a patented article for 
general use that can be manufactured in the ^ooth. 

WANTED.— Experienced draughtsman on mill ma- 
chinery and machine tools. Permanent employment 
assured to rapid and accurate draughtsman. Beth- 
lehem Steel Company, South Bethlehem, Pa. 

Inquiry No. 1804.— For manufacturers of centri- 
fugal pumps for raising water for irrigating purposes. 

Wanted.— First-class mechanic, thoroughly familiar 
with, and capable of keeping in repair, engines, boilers, 
pumps and all labor-saving devices in use by general 
contractors. Apply with references to Mechanic, P. O. 
Box 773, New York. 

Inquiry No. 1805.— For manufacturers of water 
wheels. 

The Excelsior Machinery Co., of 25 Whitecross Street, 
London. England, proprietors of inventions in special 
machinery, are prepared to develop, exploit and nego- 
tiate the sale of patented inventions, protected in Great 
Britain and Europe, also open to undertake the exhibit 
aud sale of any class of machinery; having spacious 
warehouse and showroom accommodation with power, 
etc. 

Inquiry No. 1 806.— For manufacturers of hard 

or spring aluminium. 

ExPERiiMENTAL MACHINE SHOP.— We arenot using 
our shop at present. Well equipped with lathes, shaper, 
woodworking machinery, etc. Will rent use and power 
very low. Fine place for automobile work. Billings 
Clapp Co., Boston. Mass. 

Inquiry No, 18M7.— For manufacturers or dealers 
in spring or clock motors. 

inquiry Ko, 1SII8.— For manufacturers of hot 
water heaters for boilers. 

Inquiry No. 1S09.— For materials used in boat 
building. 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Weel< Ending 

December 17,1901, 

AND EACH BEAKINQ THAT DATE. 

[See note at end of Jiat about copies of these patents.] 



Abrasive material, machine for .feeding, T. 
A. Kendricli et al 

Accounts, form for, A. L. Felch 

Acid, maliing sulfuric, T. Meyer 

Adding machine, J. J. Walsh 

Air vent, A. Roesch 

Alarm. See burglar alarm. 

Arbor press, E. E. Bartlett 

Atomizer, A. C. Eggers 

Autographic register, J. J. & W. Sheehy... 

Axle, vehicle, F. E. Wilcox 

Baling machine, hay or straw, R. I^\ Mc- 
Kaig 

Baling press attachment, J. T. Smith 

Barrel heater, E. E. Douglass 

Bath apparatus, shower, J. M. Castle 

Bearing and journal, C. Dietz 

Bearing, roller, J. P. Schroeter 

Bearing, roller, A. Featherstonhaugh 

Bed and couch, combined, W. N. West... 

Bed bottom or mattress, spring, F. S. 
Sprague 

Bedstead, G. Kuhu 

Bell, vehicle alarm, N. C. Wallenthin 

Belt, L. S. Bufflngton 

Belt and buckle, reversible, G. L. Pierce.. 

Belt, driving, C. O. Gehrckens 

Belt holder. Van Wagner & Lemmon 

Bicycle attachment, V. T. Palmer... 

Bicycle driving mechanism, C. P. Wold.... 

Bicycle propulsion, S. N. Hall 

Binder, loose leaf, P. X. Mudd 

Blind stop, Nuver & Pavia 

Block, L. W. Johnson 

Blow off device, Rolston & Cramer 

Blowing engine, A. Bailly , 

Boiler, M. P. Kenely 

Boiler, J. P. Sneddon 

Boiler cleaner, G. R. Ford .» 

Boot or shoe trimming machine, E. E. An- 
gell 

Boring apparatus, deep, J. Vogt 

Bowling alley, I. W. Wolf 

Box fastener, N. B. Leaman 

Brick machine, repress, J. Walker 

Brick molding apparatus, W. C. McNaught. 

Brick truck, H. Zastrow 

Brooches, pins, etc., automatic catch for, 
Theberath & Uhry, reissue 

Brush holder, W. E. Baker 

Buckle, L. H. Hawes 

Buckle, swivel, G. L. Pierce 

Buggy top brace, A. Seekt 

Bung, tapping, H. Wendt.- 

Burglar alarm, window, H. G. Clark 

Butter, preserving, E. de Meulemeester 

Cage for live stock, drive, W. H. Baker... 

Camera, panoramic photographic, P. A. 
Brownell 

Can, Hess & Clarke 

Can top and closure, J. G. Gulick 

Canal, pleasure, G. E. Pape 

Candy machine, J. M. Demerath 

Canister, tea, G. S. Madaucy 

Canning factory conveyer, P. W. Stutt 

Car coupling, M. A. Brown 

Car coupling, automatic railway, L. Boir- 
ault 

Car door and platform, railway, D. John- 
sen 

Car, dumping, Kelly & Murphey 

Car grain door, L. Beese 

Car, poultry, J. B. Mockridge 

Car wheel, H. C. Tazewell 

Cars, automatic brake mechanism for rail- 
way, W. H. Bates 

Carbonating liquids and filling bottles under 
pressure, apparatus for, J. Fletcher... 

Carbureter, O. Andreson 

Carbureter, Carter & Zierlein 

Carbureter, C. M. Kemp 

Carriage running gear, R. O. Stutsman... 

Cartridge capping or decapplng implement, 
A. Seidell 

Casein, precipitating, M. Riegel 

Cash register, E. P. Spaulding 

Cash register key, J. P. Cleal 

Caster, A. H. Shock 

Caster, C. McDonner 

Casting mold, R. F. Ludlow 

Cement or similar materials, manufacture 
of, G. Warren 

Chain link, G. Wilke 

Chair and easel, combination, Schwelkert 
& Heinz 

Check box, T. P. McCullough 

Check row wire machine, G. W. Crozier.. 

Chips from knots, etc., seperating, N. M. 
Jones 

Chuck, rock drill, Kay & Wearne 

Churn, Dragoo & Swallow 

Cigar vender, coin controlled, E. E. Bryan. 

Cigarette making machine, H. H. H. Bobin. 

Cleat or holder for ropes or cords, G. C. L. 
Weguelin 

Clipper or shearing tool, J. K. Stewart.... 

Clock, intermittent alarm, S. WiUcock 

Clothes washer, M. R. Curtis 

Coal cutting or similar machines, tool fas- 
tener for, L. W. de Grave 

Coal separator, P. P. Haran 

Coat stay, R. Herzog 

Coins, apparatus for distinguishing genuine 
from spurious, J. E. Evard 

Collar, horse, W. O. Barnett 

Combing machine, wool, W. E. Walsh 

Condenser, surface, H. A. Gallon 

Cooking canned fruit, apparatus for, J. E. 
Bancroft 

Coop, chicken, J. J. Conroy 

Copies, apparatus for automatically produc- 
ing and unlimited number of, F. E. P. 
. Ehrlich 

Corn cutter, sheller, and husker, combined, 
H. P. Dlercks 

Counter, J. P. Sklrrow 

Coupling manufacturing machine, D. A. Lar- 
kln 

Cow tail holder, H. P. Bean 

Crane, vertical charging, C. L. Taylor 

Crate, collapsible, W. A. Gold 

Crossing signal, quadruple relay, B. N. Par- 
rlsh 

Crusher, W. B. Johnson 

Cultivating machine, orchard, W. H. Ly- 
man 

Cultivator, H. E. Irwin 

Cultivator, W. H. Sheridan 

Cultivator, W. S. Graham 

Cultivator, E. Halman 

Cultivator fender attachment, W. McKln- 

non 

Cultivator, sulky, J. M. Donaldson 

Cultivator, wheel, P. Bateman 

Cultivators, operating and adjusting means 

for, E. Halman 

Cup. See drinking cup. 

Curb, metallic, J. N. Harrison 

Current meter, alternating, K. O. F. Sch- 

rottke ■ 

Curtain fixture, R. Caspar 

Curtain fixture, Keeler & Duncan 

C^urtaln pole and shade roller supporting 
bracket, combined, Johnson & Roberts.. 

■Cutlery, table, I. Hirsch 

Cutting device, disappearing, E. M. Stone.. 

Cutting off and dowel socket boring or tenon 

forming machine, E. l'\ Brainard 

■Cyanid solutions, regenerating waste, W. 
Orr 

dyanids, recovering, W. Orr 

Damper, stove, P. H. Beecher 

Dental tool, Seeger & Dedrick, reissue 

Desk and seat, combined school, C. L. 
Neuendorff 



688,955 
688,840 
688,872 
689,255 
689,229 

689,154 
689,;i55 
688,975 
689,267 

689,111 
689,237 
689,294 
689,164 
689,069 
688,971 
689,072 
689,261 

689,240 
689,318 
689,348 
689,352 
889,119 
689,178 
688,905 
689,217 
888,979 
689,303 
689,110 
889,016 
689,090 
889,231 
889,272 
689,092 
689,239 
889,175 

688,816 
889,147 
689,342 
889,205 
889,148 
889,015 
688,981 

11,957 
688,817 
689,079 
689,120 
689,028 
689,338 
688,825 
689,292 
688,818 

689,159 
689,082 
688,948 
889,114 
689,067 
889,014 
689,242 
689,083 

889,058 

688,953 
689,197 
688,822 
689,210 
888,898 

688,821 

688,991 
888,814 
888,931 
689,004 
688,895 

689,328 
889,023 
688,892 
688,827 
889,236 
889,364 
688,870 

688,910 
688,914 

689,234 
688,874 
689,291 

689,193 
688,860 
689,170 
689,285 
689,067 

689,259 
689,241 
889,031 
688,831 

688,945 
689,183 
689,188 

688,839 
689,273 
689,256 
689,037 

688,820 
689,168 



688,939 

689,068 
688,977 

889,203 
889,033 
689,372 
689,046 

688,964 
689,360 

688,958 
889,087 
689,235 
889,302 
889,359 

688,877 
688,937 
689,155 

689,358 

688,861 

689,130 
889,038 
689,195 

888,954 
889,049 
689,331 

689,035 

689,017 

689,018 

888,920 

11,956 

688,878 



Disinfecting apparatus, W. L. Mitchell 889,107 

Disinfecting cloth and making same, A. 

Just 888,859 

Display card, P. W. Hallock 888,997 

Display lid, box, J. A. Krueger 689,315 

Door check, L. E. Anderson 689,152 

Door retainer, W . J. Smith ; 889,238 

Draft appliance, P. M. Gutlebar 688,850 

Draft equalizer, J. Latourell 688,868 

Draft regulator, J. H. Diehl 688,8.36 

Drawer guide, bureau or other, Kinnear & 

Jonah 689,095 

Drinking cup for poultry, T. Kelly 688,862 

Dust pan, C. Benham 689,158 

Dust pan, W. E. Kelly 689,312 

Dye and making same, basic red violet, P. 

Runkel 889,025 

Dye and making same, brown sulfur, C. Ris. 688,885 

Dye, blue, H. Polikier 688,967 

Dye, blue acid, H. Polikier 888,966 

Dyeing on the fiber, B. Heymann 888,999 

Electric carriiTS, speed regulating device for 

overhead, A. S. Clift 888,828 

Electric circuits, apparatus for locating 

faults in, T. W. Varley 889,254 

Electric conduit box, interior, J. H. Stah- 

ley 689,139 

Electric conduit boxes, cover for interior, 

J. H. Stahley 689.138 

Electric conduit terminal, W. P. Bossert... 689,278 

Electric furnace, C. A. Keller... 688,861 

Electric heater, E. E. Gold 688,995 

Electric lock, H. Seewald 689,133 

Electric switch, automatic, A. H. Adams.. 688,982 

Electrical apparatus, T. B. Kinralde 889,096 

Electrical circuits, locating faults in, T. 

W. Varley 689,253 

Electrical conduits, junction bos for, R. M. 

Thomas 689,335 

Electrical distribution system, protective 

mechanism for, R. V. Cheatham 689,353 

Electricity, composition of matter as a non- 
conductor of, J. M. Ancira 688,813 

Electrode, T. B. Kinralde 689,199 

Electrostatic instrument, G. L. Addenbrooke. 688,919 

Elevator. See Grain elevator. 

Elevator, L. C. Babcock 688,983 

Emery wheel cone grinding attachment, G. 

L. Jones 689,192 

End gate and shoveling board, wagon, J. 

F. Hughes 689,310 

Engine igniter, gas, J. Eckhard 688,938 

Engine reverse gear, S. Kinscella 689,313 

Envelops for addressing, means for attach- 
ing, M. H. Pried 689,298 

Exhibitor, fabris, G. L. Heyman 888,853 

Eyeglass nose clip, D. E. Weston 689,262 

Eyelet, I. P. Peck 689,221 

Eyeletting machine, I. P. Peck 689,222 

Fabrics faced or coated with finely commin- 
uted materials, manufacture of, H. Mar 
kus 

Fan, suspended rotary, R. Lamb 

Felly sawing machine, A. P. Harland 

Fence, fabric, P. A. Reid 

Fence post, H. B. Hltpas 

Fibers, treating cocoa or like, W. H. L, 
Alfred 

Pile, L. C. McNeal 

Pile box or case, W. S. Grange 

Filter, E. S. Hermes 

Firearm, automatic, J. M. Browning 

Firearm, revolving, D. B. Wesson 

Fire check, safety, C. M. Kemp 

Fire kindler, J. H. Wallls 

Fireproof roof, etc., E. L. Heidenrelch . . . . . 

Pish plate, A. M. Wilson 

Fish trap, W. J. Inman 

Flagpole halyard attachment, G. M. GriflBth. 

Plash light apparatus, A. Hemsley 

Floor beam framing machine, C. L. A. 
Doeppe 

Plush tank and means for operating same, 
P. & P. H. Engelhard 

Foot, device for supporting the under part 
of the, J. S. Howklns 

Frames. See Picture ffames. 

Furnace, E. Garfield : 

Furnace, H. P. Brown 

Furnace door opening device, A. Hazelton.. 

Furniture rack, P. T. Dirksen 

Game apparatus, chess, P. G. Toepfer 

Game board, W. H. Snyder 

Games of chance, machine for playing, G. 
McMuUen 

Garment hanger, H. A. Wright 

Garment supporter, H. R. Barry 

Gas engine, M. P. Bates 

Gas from water and oil, device for separat- 
ing, Newbold & Lowry 

Gas generator, acetylene, W. C. Roman.... 

Gas generator, acetylene, P. Margulles 

Gas generator, acetylene, R. F. Carter 

Gas igniter, A. Martini 

Gas igniting device, automatic, A. Martini. 

Gas, purifying, E. Thelsen 

Gear adjusting device, friction, C. A. & 
O. W. Hult 

Glass articles, making hollow, Blair & Hays. 

Glass articles, manufacturing hollow, Blair 
& Hays 

Glass, leer for annealing plate, J. Schu- 
bert 

Glass, making corrugated, C. C. Hartung... 

Glass polishing apparatus, L. H. Delloye... 

Grain elevator, portable, W. Watts 

Granitoid walk laying machine, J. T. Dem- 
sey 

Granular material, apparatus for handling, 
A. Smith 

Graphophone, M. S. Ragsdale 

Gravity lock, I. L. Garside 

Green house, conservatory, or other glass 
structure, W. Sef ton 

Grinder, edging or other refuse, E. E. 
Thomas 

Grinding mill, Bercha & Chapman 

Grinding mill and conveyor, R. Grllfiths... 

Grinding mill, ball, P. Hundeshagen 

Grinding plates, bolt connection for, D. E. 
Moran 

Halter square and chin strap buckle, com- 
bined, W. P. Plshback 

Hammock, water, C. L. Pruden 

Harness, F. M. Hunt 

Harness, A. J. Wilde 

Harvester cutting apparatus, A. V. Perrlne 
et al 

Harvester, grain, W. N. Whltely 

Hat and coat rack, C. R. Bolter... 

Hat curling machine, W. J. McGall 

Hay raking apparatus, H. Griffin 

Head rest, J. R. Kirk 

Hearses, weather Joint for, W. A. Roe 

Heat generator, M. W. Grace et al 

Heating apparatus, gas, E. W. T. Richmond. 

Hemming gage, M. A. Colton 

High or low water alarm, G. E. Turner.... 

Hinge, W. Koester 

Hinge, spring, C. S. Locke 

Hoe, W. L. Mitchell 

Hoist, pneumatic, G. F. Steedman : 

Horn, reed oi dinner, J. E. Spafford 

Horseshoe, T. Conway 

Hose tongs, J. A. Brltton 

Hose washer, J. A. Brltton 

Hot air furnace, W. P. Hartford 

House moving device, C. McDonner 

Hub, C. D. Hevenor 

Hub, wheel, A. Patnode 

Human body, apparatus for examining cav- 
ities in the, S. B. Crane 

Hydraulic motor, J. H. Snow 

Ice cream dlsher, A. B. Rush 

Ice cream, vessel or can for storing or trans- 
porting, W. Kestenbaum 

Ice cutting machine, Butler & Hammond... 

Induction coll, D. H. Wilson 

Inhaler, S. M. Kemp 

Insulator, Duffy & Hershey 

Insulator, electrical, A. F. Parks 

Internal combustion engine, H. F. Wall- 

mann 

Ironing table, D. W. Paige 

Jar, A. H. Doty 

Journal box, J. Prey 

Knife handle, E. F. Shaw 

Knob and alarm bell, combined door, P. C. 

Plaster 

Labeling machine, E. T. McKaig 

Lace guard, M. Dutel 



689,320 
889,098 
689,305 
689,021 
888,949 

689,052 
689,212 
689,076 
689,307 
689,283 
689,260 
888,863 
688,906 
689,081 
689,270 
689,086 
689.077 
689,048 

689,169 

688,942 

689,080 

688,845 
689,062 
889,185 
888,837 
688,900 
689,137 

689,385 
688,918 
689,274 
689,351 

689,366 
688,951 
689,101 
689,163 
689,103 
689,102 
689,248 

689,003 
688,923 

688,924 

689,233 
eS9,047 
689,041 
688,912 

688.986 

689,029 
689,124 
689,177 

689,134 

689,144 
689,034 
688,849 
689,347 

689,109 

688,990 
689,020 
689,191 
689,268 

689,116 
688,913 
688,925 
688,875 
688.848 
689,097 
689,228 
688,846 
688,883 
689,364 
688,002 
689,201 
688,957 
688,959 
689,140 
689,330 
689,289 
689,059 
689,060 
889,078 
689,383 
689,308 
689,019 

688,935 
889,329 
689,368 

689,093 
689,064 
688,915 
688,884 
689,171 
689,218 

688,907 
688,880 
688,988 
688,842 
689,135 

689,322 
688,876 
889,042 



Lacing attachment, J. C. Telfer 889,245 

Lamp, A. L. Olsen 688,113 

Lamp, acetylene gas, A. L. Bufflngton 688,926 

Lamp burner, W. W. Seeley 888,973 

Lamp, electric ars, C. Eschwel 689,358 

Lamp, Bash light, A. C. Loker 689,319 

Latch, J. Couture 688,9.34 

Latch, W. H. Taylor 689,334 

Latch, sliding door, H. L. Ferris 689,074 

Lathe, turning and boring, G. A. Ensign... 689,071 

Level, plumb, J. H. Quimby 689,323 

Lightning conductors, earth conductors for, 

P. Immich 888,855 

Limb, artificial, D. Devol 688,936 

Line spreader, Griswold & McAlpin 889,181 

Linotype machine, multiple magazine, C. A. 

Albrecht 688,812 

Liquid applying device, W. Wiggins 689,266 

Liquids in definite proportions, machine for 

mixing, E. Zahm 688,980 

Lock or latch, J. Couture 688,933 

Locomotive tender spring jack, portable, L. 
W. Chase 

Machine table feeding and guiding mechan- 
ism, E. C. Mershon 

Machinery stop mechanism, J. R. Scott 

Magnesium carbonate, making, P. S. Young. 

Mail bag crane bag holder, W. W. Ussery. 

Make and break device, J. V. A. Klmmey.. 

Manhole frame, P. C. Pillsbury 

Match holder, Anderson & Hjerpe 

Match machine, W. W. Abbott 

Matches, making, P. Bergsoe 

Measurements for tailoring purposes, taking 
photographic, G. Moe 

Merry go round, D. B. Good 

Metal bending machine, Gardiner & Ran- 
ney 

Metal blanks, regulating weight of, W. 
Johnson 

Metal bodies, manufacture of hollow, J. B. 
Larkin 

Metal , cloth for purses, chatelaine bags, 
etc., R. Schoch 

Metal plate bending machine, G. W. Green. 

Middlings purifier, G. Walter 889,257, 

Middlings purifier and dust collector, A. 
Wolf 

Milk can, E. C. Seaman., 

Mine door, J. C. Young 

Miner's squib, H. J. Richards 

Mining, J. E. Coleman 

Mining apparatus, J. E. Coleman 

Mining machine, electric, E. C. Morgan.... 

Mineral substances by the selective action 
of oil, separating, A. S. Elmore 

Miter box, B. H. Otis 

Moistening substances, apparatus for auto- 
matically, R. Tlmm 

Mole trap, S. B. & J. P. Rittenhouse 

Mosquito canopy, B. P. Childress 

Motion mechanism, reversible, W. K. 
Thomas 

Motor starting device, E. P. Cowles 

Music chart, P. P. Dawson 

Music leaf turner, E. J. MoUer 

Music producing apparatus, E. R. Kleem- 
ichen 

Musical Instrument soundboard, stringed, A. 
Springer 

Nest, poultry, J. N. Gaudrean 

Newspaper, magazine and book holder, A. H. 
Ballard 

Nut lock, P. Preese 

Nut lock, W. S. Kocher 

Nut lock, H. J. Buell 

Nut lock, J. H. Ferguson 

Nut lock, G. H. Roberts, Sr 

Nut lock, Everett & Harris 

Oil can, M. Masterson 

Optical instruments for measuring the dis- 
tance between the eyes, E. Donltz 

Orange cleaning and grading machine, W. 
W. Jacobs 

Ore concentrator, H. Unzicker 

Packing device for shaft bearings, U. J. 
Van Bergen 

Pall, milk, A. P. Didot 

Painting machine, barrel, C. G. Wleland... 

Pancreas enzymes with heavy metal and ob- 
taining same, compound of, W. Weber. 

Paper to printing machines, calendering 
machines, folding machines, etc, appa- 
ratus for feeding sheets of, M. Koenig. 

Peeler and corer, apple, H. Warner 

Pen, T. J. Deck 

Pen case for holding pens, J. C. Hill 

Pencil sharpener, D. R. Phillips 

Phonograph, W. Pelsker 

Phonographs, duplicate sound record cylin- 
der for, A. N. Petit 

Phonographs, making duplicate sound rec- 
ords for, A. N. Petit 

Phosphates, manufacturing of soluble, G. de 
Chalmot 

Photo display cabinet, A. T. Lidholm 

Photographic developing paper holder, E. A. 
Gilbert 

Photographic films, covering rollers with, E. 
Rolffs 

Photographic plate holder, Ashford & Newey 

Piano backs, apparatus for assisting In mak- 
ing, C. H. Bromm ., 

Picture frame, J. Babst , 

Pie rack, M. P. Nicholson 

Pipe for sewers, etc., A. L. Jones 

Pipe wrench, P. B. Sands 

Pistol, liquid, R. Parker 

Placket closure, J. M. Ulsh 

Plane, S. R. & A. E. Rust 

Planter and drill, J. H. Elward 

Plow, H. Mahler ,. 

Plow attachment, W. W. Katterheinrlch. I . 

Plow gage, W. H. Wilson 

Plumb, G. D. Janssen 

Plumber's fitting, Pruin & Walker 

Pneumatic despatch tube system, B. A. Por- 
dyce 

Pocketbook coin holder, C. Hlerlng 

Pole tip buffer or guard, carriage^ E. G. 
Johnson 

Polishing machine stand, M. Slotkin.' 

Post. See Pence post. 

Power applying mechanism, H. Karross 

Power transmitting mechanism, M. Slotkin. 

Precious metals from their solutions, pre- 
cipitating and recovering, B. Hunt 

Printing machine, Dawson & Slott 

Printing machine, C. G. Hornung 

Printing press, hand, C. H. Hill et al 

Propelling mechanism, S. D. Hobson 

Pulley lubricator, loose, P. J. Rlppl 

Pulp engine, W. N. Sherwood 

Pump, differential, B. M. Coryell 

Punching bag platform, Yoerger & Schweg- 
ler 

Punching machine feeding mechanism, W. P. 
Slegener 

Purse or bag frame, V. vom Elgen 

Purse or bag frame, A. P. Puller 

Rail chair and joint, B. H. Tripp 

Rail cleaner, A. Rom 

Rail frog, continuous, E. S. Eberlein 

Rail joint bridge plate, P. E. Abbott 

Rail systems, mechanism for raising contact 
shoes on third, S. H. Libby 

Railway, electric, Bingham & Schlechtlger. 

Railway switch, G. L. Warren 

Railway tie and fastener, metallic, T. P. 

Mason 

Railway tie and means for securing track 

rails to same, metallic, C. Buhrer 

Railway tie plate, J. W. Stephenson 

Receptacle or crate, W. O. Anderson 

Refractory materials for building or other 
purposes, manufacture of, A. G. Sala- 

mon 

Register. See Autographic register. 

Riding habit, J. A. Ondrak 

Riding or cycling habit, combined, J. A. On- 

drakt 

Road roller, steam, C. L. Heisler. . .689,186, 

Rope socket, L. C. Sands, Jr 

Rotary engine, A. Guindon 

Rotary engine, P. Meyer 

Rotary engine, J. J. Unbehend 

Rubber ball and manufacturing same, Ber- 

storff & Meyer 

Rudder brake, J. S. W. Grenfell ■.. 

Sad iron, R. P. Collins 

Sash attachment, window, I. B. Tranter.... 



688,824 

888,871 
688,889 
689,345 
688,903 
689,198 
689,224 
689,053 
688,811 
689,055 

689,361 
689,180 

689,075 

888,857 



689,232 
688,996 
889,258 

689,341 
888,972 
689, .'i46 
889,367 
689,167 
889,166 
888,873 

889,070 
688,879 

689,248 
689,324 
689,165 

688,899 
688,985 
688,833 
889,108 

688,866 

688,893 
888,944 

688,819 
888,841 
888,887 
889,038 
689,073 
689,126 
689,173 
689,208 

888,987 

889,089 
689,252 

689,146 
689,293 
689,265 



689,006 
688,909 
688,834 
689,309 
889,223 
888,965 

689,117 

689,118 

689,286 
689,011 



689,230 
689,271 

689,061 
689,032 
689,213 
689,091 
689,326 
888,882 
689,250 
688,980 
688,940 
689,206 
689,194 
689,340 
688,952 
689,045 

689,043 
689,000 

688,856 
689,369 

689,311 
889,370 

889,190 
889,066 
889,189 
888,854 
689,050 
688,884 
688,976 
689,065 

689,344 

689,136 
688,989 
688,992 
688,901 
689,024 
689,296 
689,151 

688,869 
688,922 
889,374 

689,207 

689,180 
689,030 
689,153 



689,215 

689,216 
689,187 
689,326 
688,947 
689,209 
689,251 

689,137 
888,847 
889,288 
889,249 



Sash pull and safety guard, comblued, F. A. 

Chandler 689,2sr 

Saw mills, log loader and stop for double 

cutting band, E. E. Thomas 689,143 

Saw set, S. Haltom 68»,aU 

Saw setting machine, W. L. Holcomb 689,084 

Sawing apparatus, t'. Linquist 689,013 

Scale, O. O. Ozias 688,1163 

Scoop board, A. N. Jordan 688,8j8 

Scuttle, J. Formes 689,044 

Seal, car, J. H. De May 688,835 

Seal, car, S. P. Estell 689,172 

Seal, car, Peirce & Poote 689,225 

Seed hull press, cotton, W. P. Williams 889,269 

Semaphore operating device, J. Shoecraft... 688,891 

Separable ring, Kellogg & Vale 689,190 

Sewing machine bar stitch attachment, R. 

G. Woodward 689,343 

Sewing machine buttonhole attachment, W. 

H. Hargraves 688,998 

Sewing machine feed mechanism, E. Nor- 

mancut 889,214 

Sewing machine, hemstitch, A. J. A. Oes- 

terreich 689,112 

Sewing machine pressor bar clamping mech- 
anism, R. G. Woodward 689,375 

Sewing machine spool holder and tension 

device combined, A. I. Jacobs 689,089 

Sewing machine tension device, Quist & 

Hogan 889,226 

Sewing machine thread controlling mechan- 
ism, H. A. Klemm 689,200 

Sewing machine thread cutting attachment, 

J. M. Glieckman 689,179 

Sewing machine tuck folder, A. Laubscher. ..889,100 
Shade adjusting device, window, J. H. 

Brown 689,282 

Shade roller bracket, J. C. Wilson 689,339 

Shafts or mandrels, device for fastening col- 
lars, pulleys, or the like on, A. E. White- 
house 689,264 

Sheet metal, corrugating, A. B. Brown 689,280 

Sheet metal or material, dovetailed, A. E. 

Brown 689,281 

Shutter operating device, window, E. L. 

Schwanengel 689,132 

Sign supporting stand, S. L- Davis 888,832 

Siphon, D. A. Kreider 689,006 

Skeining or winding machine, J. H. Young. 688,917 
Skins, producing imitations of Crimean or 

Persian curl upon, S. Lewin 689,009 

Sleeper, metallic, C. G. Vachon 688,904 

Smoke consumer, R. Schulz 688,888 

Smoke consuming and fuel saving device, 

A. Z. Germains , 689,299 

Soldering bottoms or tops of tin cans, etc., 

apparatus for, Besse & Lubln 689,056 

Soldering Iron, T. E. Lee 689,318 

Sole trimming machine, E. E. Angell 688,815 

Sound record and making same, E. Berliner. 689,350 
Sound records, apparatus for duplicating or 

multiplying, G. .Bettlnl 888,921 

Sound records, apparatus for producing, E. 

Berliner 8o9,349 

Spinning spindle, W. G. Morrison 889,.362 

Spittoon, S. L. Feathers 888,943 

Split machine, H. L. Beck 689,277 

Spoke and tire tightener, Rew & McReady.. 689,022 

Spool stand, E. Schottenfels 688,887 

Stacker, pneumatic, J. G. Taylor 888,897 

Stamp mill, Parnall & Krause 889,219 

Stamp, steam, E. S. Brett 689,27» 

Stand, see sign supporting stand. 

Stave jointing machine, J. P. Rust 689,026 

Steam overheating apparatus, B. P. Bastian- 

sen : 689,276 

Steel or iron sawing machine, cold, J. Hill. 689,083 

Steering engine, vessel, P. B. Turner 689,145 

Stills, rectifier for spirit, R. Leyer 689,010 

Stool, devotional, C. M. Dugan 689,295 

Stop motion finger, C. L. Healey 689,306 

Stove, gas, H. Adler 689,051 

Stove, gasolene .or gas, G. R. Moon 888,960 

Stove generator, vapor, I. Kinsey 688,885 

Stove or furnace, heating, E. J. Lansing.... 688,956 
Stove or furnace, heating, O. P. Mason.... 689.104 

Strop, swing, J. R. Torrey 688.978 

Suit case clothes holding device, S. Kiefer. 689.094 

Swimming device, B. J. Hooper 689.085 

Syringe nozzle, R. Parker 688,881 

Teeth, fastening for artificial, A. Bischoff . . 689,158 
Telephone cable firfe protector, P. D. Saylor. 688,970 
Telephone system, selective, J. V. Stout... 689,141 

Telescope, water, W. M. Parrlsh 689,220 

Templet for the "manufacture of cuffs, etc., 

J. I. McDonald i 688,961 

Thill coupling, M. E. Covey 889,290 

Thill coupling and detacher, G. H. Tatge... 689,142 
Thread cord, etc., finger device for cutting, 

J. H. Polhemus 689,122 

Threshers, machine for rethreshlng the tail- 
ings in, M. S. Bowers 688,823 

Threshing machine, J. Lindner 689,012 

Tie plate, J. N. Hayes 888,852 

Time alarm. Incased electric, A. P. Schloss. 688,886 

Time check, F. H. Gllson 6S0,.301 

Time switch, automatic electromagnetic, 

J. Sachs 689,128 

Tire and means for securing it on wheels, 

wheel, P. W. Tllllnghast 689,247 

Tire, elastic, T. Gare 688,994 

Tire repairing tool, B. J. Piquet 689,121 

Tire, vehicle, E. C. & P. P. Whltaker 889,283 

Toaster, bread or other, Z. T. Hall 689,182 

Torch, M. M. Carr 688,929 

Torpedo, railway, M. M. Carr 688,930 

Toy for playing at target marbles, E. Bauer. 889,054 

Trace hltcher, W. W. Meredith 689,105 

Track layer's Instrument, L. B. Clark 688,826 

Traction wheel, G. A. Tauer 689,244 

Tray holder, M. Holl 688,950 

Trolley, T. McWilllams 689,321 

Trolley catcher, C. B. Robertson 689,227 

Tunnels, means for ventilating, Churchill & 

Wentworth 689,039 

Type case, W. A. Watson 688,911 

Type or matrices, apparatus for provisionally 

separating lines of, H. Burg 688,928 

Typewriting machine, C. H. Shepard 688,890 

Umbrella, folding, J. M. Shaffer 688,974 

Valve, automatic, W. J. Collins 688,830 

Valve, boiler feeder, G. R. Ford 689,176 

Valve, centrifugal machine, G. Bngel 888,941 

Valve for explosive engines, controlling, J. 

Walrath 688,908 

Valve movement, steam engine, C. C. Worth- 

Ington 689,284 

Vegetable cutter, L. Ziegelmeyer 688,918 

Vehicle, G. J. Qulnsler 689,123 

Vehicle brake, automatic, J. W. Rowe 688,968 

Vehicle fender, W. A. McGuire 688,962 

Vehicle front gear, C. G. Strelch, Jr 688,894 

Vehicle gear, H. F. Weeks 889,150 

Vehicle gear, short turning, W. A. Koon... 689,314 

Vehicle, motor, F. P. Dorsey 888,838 

Vehicle, motor, J. T. Hill 689,001, 689,002 

Vehicle spring draft attachment, S. V. 

Graves 688,946 

Vehicle, steam propelled, S. Straker 889,332 

Vehicle wheel, R. O. Stutsman 689,371 

Vehicle wheel, roller bearing, M. G. BunnelL 688,927 
Vehicles, feeder for motor, W. J. & G. Lane. 689,099 
Vending machine, coin controlled, D. A. A. 

Buck 689.161 

Vending machine, coin operated, M. B. Mills 889,106 

Viscose, preparing, C. N. Walte 689,336, 689,337 

Vise, carpenter's fioor, W. J. Young 689,376 

Wagon brake, G. W. Sutton 689,243 

Wagon, dumping, M. M. Collins 688,829 

Wall fiange, W. A. Russell 689,127 

Warp threads, means for correcting Improper 

registry of party-colored, H. Hardwlck. 689,184 

Warping machine, W. J. Garllck 689,357 

Washer, see clothes washer. 

Watch plate, R. L. Peabody 689,115 

Water closet, Reld & Hammann 689,125 

Water tube boiler, H. Garbe 688,993 

Water tube boiler, J. Q. A. Moore 889,211 

Weatherstrip, C. Vose 689,373 

Weighing apparatus combined with a bar- 
row, David & Tropheme 689,040 

Welding rings, rolls for, G. W. La Voo 

689,007, 689,008 

Whlffletree evener, R. P. Brigham 688,984 

Whistle, bicycle alarm. L. L. La Mere 6S9,?n2 

Wick, lamp, H. Saraflan 6sa,327 

Window, J. Caesar 8'i9.162 

Wire fabric, machine for making co''lo<l. j, 

F. Gail 688,843, 688,844 

{Continued on vage W7) 




^^^^^^^"^ 



a^^ 



ILLUSTEATIONS. 



A 

Aconometer, the 219 

Airship, Santos-Dumont, 

57, 89, 155, 213, 314 

Airships, Ezekiel 228 

Alabama, the 376 

Alarm, burglar, new 431 

America cup contests. ._. .217, 233 

Animal, a new 250 

Arc, electric, photographed. 249 

Arkansas, the 381 

Arch, rock 8 

Armor and guns 382 

Armor plate 384 

Artesian wells 21 

Automobile, alcohol 428 

Automobile axle 180 

Aittomobile exhibits 315 

Automobile, fire engine 105 

Automobile forage wagon... 229 

Automobile, miniature 26 

Automobile mower 132 

Automobile race 56 

Automobile races, Newport. . 169 

Automobile, racing, Riker.... 347 

Automobile, telegraphic 40 

Automobiles, style in 292 

Automobiles, types of 330 

Auto-tricycle 9 

Axle, driving, automobile.... 180 



Baby incubators 68 

Bail supporter .^.48 

Balloon, Ezekiel 228 

Balloon, Santos-Dumont, 

57, 89, 155, 213, 314 

Balloon, the de la Vaulx 265 

Barrel, a new 431 

Barometer, new 90 

Battleship, Charlemagne 31.1 

Battleship design 91 

Battleship design, new.. 345, .'546 

Battleship, Retvizan 257, 263 

Battleship, Russian 262 

Battleships 375 

Battleships, new 33, 39 

Batteries, storage 25 

Battery, semi-dry 74 

Beekeeping 281 

Bicycle gas generator 431 

Bicycle, military, French. . . 264 

Bicycles, motor 413 

Blowpipe, improved 53 

Boat, house, Loudon 181 

Boats, lance, German 9 

Boats, submarine 387 

Book lamp, new 181 

Brake, Westinghouse 52 

Breech mechanisms 383 

Bridges, arch, concrete 327 

Bridge, Brooklyn 75 

Bridge, cantilever, new 132 

Bridge, East River 311 

Bridge, East River, new 161 

Bridge, Gokteik 104 

Bridge, lift, rolling 193 

Bridge, Rankin 361 

Bridge, Willis Avenue 153 

Bridges, suspen. New York. 65 
Bucket, grab, automatic... 180 

Burglar alarm, new 431 

Burial mound, African 248 



Cable laying in Philippines.. 326 

Cable span, Carquinez 280 

California, the 385 

Can opener, novel 84 

Car, dump, Goodwin 1 

Car, excursion, night 261 

Car, palace, trolley 5 

Caramels, making 185 

Carbo.. heater 3-48 

Carburetor, Brillie 428 

Carquinez, cable span 280 

Celtic, White Star liner 97 

Chain stopper, new 53 

Chalk-line marker 165 

Charlemagne, battleship 311 

Clouds and electricity 85 

Coal, East Indian 101 

Cocoanuts, breaking 186 

Coke making 81 

Coke oven, new 86 

Coil, Ruhmkorff, cheap 171 

Coins, manufacture of... 146, 154 

Comb, honey, making 281 

Compass machine 184 

Composing machine, new. ... 37 

Concentrators, gold 216 

Concrete bridges, Niagara. . . 327 

Condenser, safety 409 

Contrivances, odd 348 

Cordage manufacture. .. .241, 244 

Corona, photograph of 331 

Crane, an 80-ton 212 

Croton dam, new 177, 182 

Cruiser St. Louis 386 

Cruisers, armored 385 

Cup contests, America 217 

Cup contests, series of 233 

Cycle, motor, new 203 

Cycles, motor 413 

Cyclorama, Pan-American. ... 17 



D 

Dairy, Queen Alexandra's. . . 229 

Dam, Croto n, new 177, 1 82 

Denver, the 387 

Derrick, builder's 410 

Designs, battleships 91 

Dinnington, SS., wreck 20 

Dinosaur, lar^e, Yale's 105 

Dipper handle, new 348 

Dock, floating, large 73 

Dock, floating, towing 297 

Drainage, New Orleans. .364, 365 

Dredge, shovel, new 366 

Drydock, towing a 297 

Ducks, decoy 431 

Duncan, battleship 33 



Eclipse expedition to Sumatra 331 

Eggs, examination of 88 

Electricity in gold mining.. 216 

Elevator for infants 68 

Elevators, grain 117 

Engine, locomotive, new.... 360 



Engine, waste-heat 273 

Engines of the King Edward 88 

Engines of Wisconsin 377 

Excursion car, night 261 

Exposition, Pan-American. . . 17 
Ezekiel airship 228 

F 

Falkner Island 200 

Fan, electric 348 

Farragut, the 388 

Fertilizer distributer 196 

Festival, Mohammedan 101 

Filament, lamp, new 349 

Filter, a new 235 

Fire department school.. 120, 121 

Fire engine, automobile 105 

Firebox for stoves 350 

Fish, a very rare 415 

Flashlight apparatus 365 

Flood, Virginia 43 

Flying machine, Nemethy's.. 73 

Fog signals 200 

Fogs, a study of. 52 

Frogs, hypnotized 415 

Fool killer II 201 

Footbridge, East River 161 

Forage wagon, automobile.... 229 

Forest fir^ 101 

Fossils, cleaning 4 

Fountain, luminous 122 

Fulton, Robert 407 

Furnace, glass, electric ; 212 

G 

Gage, rain, new 312 

Gage, wind pressure 312 

Gas generator, bicycle 431 

Gas, liquefying 148 

Gates, sluice, Nile 228 

Georgia, the 382 

Giraffe, new species 168 

Glass, furnace, electric 212 

Gold mining, electric 216 

Grab bucket, automatic 180 

Grain elevator 117 

Grate for stoves 350 

Grease, pump, simple 165 

Gun, 50-caliber, new 232 

Gun, a wire-wound 1 52 

Gun mounts 383 

Gun, naval, new 383 

Guns and armor 382 

Guns, naval, new types 382 



Monument, Fulton 

Motor bicycles 

Motor, Brillie 

Motor carriage race 

Motor cycle, new 

Motor, electric, submerged . 

Motor, wave 

Motors, starting device 

Mouse trap, electric 

Mower, automobile 



407 
413 
428 

5G 
203 
245 

72 

5 

349 

132 



Navy yard, Puget Sound.323, 

Nebula in Nova Persei 

Niagara Falls bridge 

Niagara rapids, passing 

Nile irrigation works 

Nouveau cirque 

Nova Persei, nebula in 

Nut-lock, railway track 



O 

Oil-cloth manufacture . 
Oil sprinkling train. . . 
Oil sprinkling wagon.. 

Okapi, the 

Opossum, the 

Oven, coke, new 



32R 
350 
329 
201 
228 
429 
350 
102 



Palace car, trolley 

Pan-American Exposition . . . 

Pendulum propeller 

Peresviet, battleship 

Perry, the 

Petrifaction, curious 

Photographone 

Photography, flashlight . . . . 

Pipe covering, fireproof 

Plant electric, an 

Plow, Barnhardt 

Propeller, pendulum 

Propeller, submerged 

Pulley, split, simple 

Pulley, wood, large 

Pump, a new 

Pump, grease, simple 

Pump rod balance 

Pyramid cliff 

Pyramids of Del Mar 

Pyrometer, new 



264 
187 
250 
33.1 



5 , 

17 ' 
424 

3^ 
388 
240 

36 
365 
23'> 
209 
1 
424 
24.^ 
27T 
260 ! 

26 

165 

131 

S 

8 

10 



H 

Harbor, improvement, Oak- 
land 196 

Haulage, third rail system.. 428 

Hay stacker, new 410 

Heater, carbon 348 

Heater, water, electric 196 

Hill-climbing shoe 299 

Hoist, electric 53 

Hoisting engine, Lidgerwood. 1 

Holland boat, the 387 

Honeycomb, making 281 

House, Seri 42 

House boat, Loudon 181 



Incubators, baby 68 

India rubber tree, the 293 

Indians, East, Trinidad 101 

Indians, Seri 41 

Indicator, locomotive 116 

Infants, weighing 68 

Inkwell, siphon 348 

Iroquois, lengthening. .. .136, 137 
Iron making plant 409 



Jerome Park reservoir 1 

Jupiter steel 225 



k: 

Kearsarge, the 373 

Kentucky, the 375 

Key keeper, a 299 

King Edward, engines of.... 88 
Kronprinz Wilhelm, the 164 



Lamp, book, new 181 

Lamp chimneys, manufacture 49 

Lamp hanger, new 349 

Lamp filament, new 348 

Lance boats, German 9 

Lamp post sign, new 26 

Lathe, a home-made 148 

Leather turtle 283 

Lettering machine 184 

Lick Observatory, station . . . 331 
Light, electric, chain pull... 349 
Lighthouse, Beach Head.. 289, 294 

Lightning bolt, a 202 

Linden, curious growth 73 

Lizard, horned 187 

Lockyer, Sir Norman .a 107 

Locomotive of 1871 276 

Locomotive, compound 276 

Locomotive curiosity 197 

Locomotive, electric, Italian. I3.'i 

Locomotive explosion B 7 

Locomotive, freight 116 

Locomotive indicator llfi 

Locomotive, passenger, new. 360 
Locomotive, Stephenson's. ... S4 

Locomotive, Vanderbilt 17 

Loudon, houseboat 181 

Lubricator, improved 138 



M 

Magnets, lifting, electric 261 

Maine, the 379 

Marsh shoe, a 299 

Maryland, the 385 

Matches, manufacture of.... 149 

Matterhorn, ascent of 168 

Milk bottle holder 290 

Milling machine 154 

Mining, gold, electric 216 

Mining plant, electric 209 

Minot, Charles S 131 

Mint, United States 146, 154 

Mold for wall construction... 84 

Molding, clever 260 

Moneys how made 146, 154 

Monitors sgj 



Race, automobile 56 

Racing machine, Winton 170 

R&ces, automobile, Newport. 160 

Radiometer vanes 412 

Rain gage 812 

Railroad, miniature ■. 17 

Railway, funicular, electric. 133 

Railway, marine, a 277 

Railway station, Buffalo 106 

Railway, the Loschwitz... . . . 165 

Rankin bridge 361 

Repeater, telegraph 245 

Reservoir, Jerome Park 1 

Retvi'/an, battleship 257, 263 

Riverside viaduct 69 

Ropewalk, modern 241, 244 

Rug straightener IIG 

Rubber tree, the 293 



' Torpedo boats 388 

Torpedo boats, new 421 

Trade Dollar Co.'s plant 209 

Train, oil-sprinkling 264 

Tramway, funicular, electric 133 

Transit, rapid, subway 296 

Transit, rapid, tunnel 278 

Transmitter, Berliner 19 

Tree windmill 246 

Tricycle, Thomas 9 

Trolley, palace car 5 

Tumulus, African 248 

Tunnel, rapid transit 278 

Tunnel, Simplon 307 

Turbine, marine, Astor's 298 

Tunnels, railroad 426 

Turbine steamer, new 40 

Turntable, Langley 235 

Turret, Gruson 17 

Turret, superposed 123 

Turtle, leather 283 

Turtles of Galapagos 139 

Twine holder, novel 5 

Typesetting machine 154 

I Typesetting machine, new... 37 

! Typewriter, new 283 

I 



Vane, weather, new 312 

Ventilator, window 299 

[Viaduct, Riverside 69 

Virginia flood 43 



W 

Wagon axle • skein 235 

Wagon, forage, motor 229 

Wagon, oil-sprinkling 187 

Wall construction, mold for. 84 

Waste-heat engine 273 

Water heater, electric 19G 

Water tank, new 71 

Water tower, fire 120 

Wave motor 72 

Weather changes, cause of. 85 

Weather vane, new 312 

Weighing infants 68 

Wells, artesian 21 

Westinghouse Co. works. 129, 138 

Wharf destroyed by teredo... 317 

Wheel, ball bearing 348 

Wheel within wheel 316 

Wind pressure gage 312 

Windmill, tree 246 

Window sash, Bogue 138 

Window ventilator 299 

Wisconsin, engines of 377 

Wisconsin, the 376 

Woman, petrified 249 

Worker bee and sting 281 

Wrecking operation, novel... 310 

Writing machine 283 

Wyomiuff fossils 4 



Yew tree, in old. 



Safety condenser. Grieve 

Salvage feat, clever 

Salvage operation, novel 

Sand blast, natural 

Saudwheel, giant 

Santos-Dumont No. 6 

Santos-Dumont wins prize... 

Sash, window, Bogue 

Saurians, American 

Saw sharpener, new 

Scale, fruit tree 

School, fire department. .120, 

Schooner, seven-mast 

Sentinel Rock 

Seri Indiana 

Scrponts for balloon steering. 
Sewerage, New Orleans. 364, 

Shamrock II 113, 

Shell, Gathmann, effect of... 

Shells, explosive 

Shell, tests off Sandy 

Hook 339, 

Shoe, hill climbing 

Shoe, marsh 

Shoe plank holder 

Ship-worm, the 

Sierra Madres, burning 

Sign, street, new 

Signals, fog 

Simplon tunnel 

; Skate, roller, new 

Skein, wagon axle 

Sluice gates, N ile 

Smelter stack, wooden 

i^oap do!h'(M-y device 

Sounding machine. 

Speed iiidicfltor, , , 

Spiders, useful 

Spinning jenny, rope 

Stack, smelter, wood 

Star-heat measuring 

Starting device for motors.. 

Station at Buffalo 

Steam chest, locomotive 

Steamer, shallow draught.... 

Steamer, turbine 

Steamship, N. German Lloyd, 

new 

Steel, Jupiter 

Stopper, chain, new 

Stoves, grate for 

St. Louis, the 

Subway, rapid transit 

Switchboard, multiple 

Synchronism indicator 

T 



Talking machine 

Tank of Nouveau cirque 

Tank, water 

Tarring of twine 

Telegraph, Cape-Cairo 

Telegraph repeater 

Telegraph, wireless, cheap.. 

Telegraphy, wireless 

Telepherage system 

Telephone, common battery . 

Teredo, the 

Tomb, African 



409 

20 
310 

58 
405 
213 
31 i 
138 
267 
290 
366 
121 
248 
8 

41 
265 
36.5 
122 
344 

22 

344 
299 
299 
84 
317 
101 

2e 

200 
307 
431 
235 
228 
260 
277 
184 
100 
342 
244 
260 
412 
5 
100 
276 
343 
40 

161 
225 

53 
350 
.S86 
206 

24 
360 



Z 

Zinc, mining, Kansas 20 

^.^^ 

MISCELLANY. 



Figures preceded by a star (*) 
refer to illustrated articles. 



Atmosphere, depth of 150 

Auger, post-hole, wanted.... 363 
Automobile accident. .23, 106, 290 

Automobile Alpine trips 199 

Automobile bank, an 266 

Automobile bull fight 230 

Automobile damage case .... 407 

Automobile driving axle *180 

Automobile endurance race . . 194 

Automobile, fire 87 

Automobile fire engines 134 

Automobile forage wagon . . . *229 
Automobile in German army. 312 

Automobile in Tunisia 295 

Automobile mail collecting. . 55 

Automobile, Marconi's *40 

Automobile mile track record 243 

Automobile, miniature *26 

Automobile mower *132 

Automobile news.. 6, 23, 55, 
71, 87, 106, 119, 134, 167, 
183, 199, 215, 230, 262, 

295, 362, 392 
Automobile, novel use of.... 187 

Automobile patents 58 

Automobile postal wagons. . . 362 

Automobile race *56 

Automobile race, Belgian 119 

Automobile race, Paris 19 

Automobile- races 71 

Automobile races, Newport. .*169 

Automobile record, new 360 

Automobile savings bank.... 215 
Automobile service, a public. 167 
Automobile show exhibits, 

*314, *331 

Automobile speed records *347 

Automobile tour of Scotland. 106 
Automobile transport, Brus- 
sels 392 

Automobile transport, Mada- 
gascar 215 

Automobile vocabulary 183 

Automobile vs. balloon 290 

Automobiles, alcohol *428 

Automobiles, <>Iectrie 199 

Automobiles for Frenob. army 119 

Automobiles, Mors 119 

Automobiles, military 87, 199 

Automobiles, military, test 

of 106 

Automobiles, speed in France 230 

Automobiles, style in *292 

Auto-tricycle, Thomas *9 

Autumn leaves, study of 291 

Axle, driving, automobile.. .*180 
Axle, wagon, skein for *235 



Aborigines, name for 166 

. Absinthe as motor fuel 55 

Abyssinia, explorations in.. 329 
Academy of Sciences, Na- 
tional 325 

Acetylene, advantages of 359 

Acetylene for signaling 23 

Acetylene gas lamps 422 

Acetylene, impurity of 7 

Acid, tartaric, compound. ... 26 

Aconometer, the *219 

Adder, the ♦387 

Aeroplane problem 283 

i Africa, railroads of 6 

I Agricultural museum, Cuba.. 430 
I Agriculture along Yukon.. . . 263 
I Air, compressed, for oil wells 103 
j Air, compressed, uses of. . . . 344 

Air, conquest of the *57 

1 Air, liquid, company 162 

Air of London tunnel. 411 

Airship, Bastin 275 

Airship, Ezekiel '228 

Airship prize, the 275 

Airihip, Renard's, new 151 

Airship, Roze, test of 165 

'-. Airships, Santos-Dumont, 
I *57, *89, *213 
Airship, Santos-Dumont, fails 195 
1 Airship, Santos-Dumont, mis- 
hap 98 

■ Airship, Santos - D u m o n t, 

I prize *314 

Airship, Santos - D u m o n t, 

I wreck •155 

Airship, the Kress 250 

'Alabama, the *376 

Alarm, burglar *431 

Alcohol apparatus, test of.. 215 

Alcohol automoWles *428 

Alcohol-consuming devices. . , 309 

Alcohol motors. 68 

Alcohol, solid 67 

Alfred millenary, the 167 

Alternators, indicator- for *360 

America cup, contest *232 

America cup contests *217 

America cup races 242 

Anchor, a large 295 

Animal, new, Okapi "250 

Animals, wild, feeding 259 

Apples, importance of 4 

Aqueducts of Jerusalem 215 

210 Arc, electric, photographing. '249 
429 Archaeology, Congress, 1903.. 247 
71 Arctic discoveries 194 

244 Arizona, seaport for 115 

34^ Arkansas, the "381 

245 Armor and guns *382 

171 Artesian wells *2l 

425 Art works in Rome unguarded 195 
120 Association, American 163 

J Association, British 167 

317 I Association. British, grants. 309 
248 Association, science, Amer.. 147 



Baby incubators *68 

Bacilli, phosphorescent 234 

Bacteria in modeling clay. . 195 

Bail supporter *348 

Bakery, portable 362 

Balloon ascension, a 202 

Balloon, Ezekiel *228 

Balloon, exploring, data 283 

Balloon in the army 295 

Balloon prize, the 275 

Balloon, Renard's new 151 

Balloon, Roze, test of 165 

Balloon, Santos-Dumont . . 38, 

•57, '89, '213, ^428 
Balloon, Santos-Dumont, fails 195 
Balloon, Santos-Dumont, mis- 
hap 98 

Balloon, Santos-Dumont, prize*314 
Balloon, Santos-Dumont, 

wreck *155 

Balloon, the Kress 259 

Balloon trip across Alps 234 

Balloon trip across channel. 312 
Balloon trip, contemplated. 148 

Balloon trip, de la Vaulx *265 

Balloon, Von Zeppelin's 58 

Balloon vs. automobile 290 

Balloon, war. Barton's 67 

Ballooning feat, a 151 

Bank on wheels 266 

Barges, electric towage 151 

Barley, constituents of 231 

Barometer, new form of . . . . *90 

Barrel, new form of *431 

Bfttha, Roman, Scotland.,.. 51 

BiitU'ry, semi-dry *74 

Batteries, storage, portable. 22 

Battleship Charlemagne 311 

Battleship design 82, *90 

Battleship design, latest '345 

Battleship, recent type *39 

Battleship Retvizan *263 

Battleships *375 

Battleships, wood in 5 

Beads, celluloid 35 

Beehives, traveling 86 

Bee keeping in United 

States *281 

Berehaven, Port of 295 

Berthelot anniversary 410 

Bicycle gas generator *431 

Bicycle, military, French . . . *264 

Bicycle, motor *413 

Bicycle, motor, Hedstrom... 392 

Biltmore forest 166 

Blood, concentration of 275 

Blood rain, analysis of 413 

Blowpipe, improved *53 

Boat house, Loudon., *181 

Boat, lance, German..". *9 

Boat, submarine, English, 

new 262 

Boats, submarine, exper. ... 38 
Boats, submarine, French.. 87 
Boats, submarine, utility of. 295 
Boiler, Belleville, tests of... 324 
Boiler inspection in France.. 140 
Boiler, locomotive, problem. 308 

Boiler testing, notes on 136 

Boiler, water-tube 71 

Boiler, water-tube, new,... 135 
Boilers, Belleville and others. 211 
Boilers, evaporative power. . 135 
Boilers, marine, inspection. 87 

Boilers, second-hand 53 

Boilers, water-tube 99 

Bologna, towers of 135 

Book lamp, new *181 

Breech mechanism *383 

Bridge, Amu Davja, new 7 

Bridge, Brooklyn, accident.. 102 
Bridge, Brooklyn, damage to 242 
Bridge, Brooklyn, failure... *74 
Bridge, Brooklyn, relief of. 258 
Bridge, Brooklyn, repair of. 66 
Bridge, Brooklyn, safety of. 82 
Bridiie, (^antllcver, largest.. 411 
BrldiTP, csntllpvei:, Yukon . . * 132 
Bridge, East River, new 

•166, *sn 

Bridge, Gokteik ?L*104 

Bridge, Petruffe, new 23 



Bridge, suspension. New York *70 

Bridge, the Rankin *361 

Bridge, Willis Avenue 153 

Bridge-w:ork, dental, patent. 350 

Bridges, arch, concrete *327 

Bridges, big, painting 274 

Bridges, lift, rolling *198 

Bridges vs. tunnels 422 

Brake, Westinghouse *52 

Breakwaters, strengthening. 203 
Bronze, ancient, analysis of. 29? 
Bucket, grab, automatic. . . .*180 

Bull fight, automobile 230 

Bureau of ordnance 274 

Bureau of standardization... 411 

Burglar alarm, simple 431 

Burglar-tools, electric 348 

Burial tumuli, African *248 

Butter supply, England's 179 

Button for firemen 83 



Cable companies, number.., 262 
Cable laying in Philippines 

*326, 362 
Cable, London and Bir- 
mingham 22 

Cable span, Carquinez "280 

Caesium compounds, new ... 1 86 
Calcium carbide, analysis. . . 119 

California, the '385 

Camera for the Sultan 83 

Can opener, novel *84 

Canaigre growing 178 

Canal, Black Sea 58 

Canal plans, Russia's 363 

Canal, ship, proposed 102 

Canal, Suez, figures 235 

Cancer, cause of 3 

Cape-Cairo telegraph *343 

Car coupler, requisites of.. 299 

Car, excursion, night *261 

Car for carrying live fish 135 

Car, palace, trolley *5 

Car, self-propelled 219 

Cars, electric, in London .... 279 
Caroussels, manufacture of..*l85 

Carbon heater *348 

Carquinez, cable span .*280 

Carpet weaving, Persian .... 180 
Carriage, steam, condensing 324 

Cave drawings 359 

Caves, French, remarkable.. 341 

Celluloid beads 35 

Celtic, White Star liner_. ... 103 
Census of , Western States.. 115 

Chain stopper, novel *53 

Ch alk-line holder *165 

Champagne manufacture 282 

Charlemagne, battleship *311 

Charleston Exposition 411 

Charleston, the *386 

Chattanooga, the *387 

Chemistry, some mysteries 

of 146 

Chemists, wealth made by.. 214 

China grass silk 392 

China, shipbuilders of 412 

Chimneys, lamp *54 

Cigar butts, gathering 411 

Clay, modeling, bacteria in. 195 

Cleptoscope, the 329 

Cleveland, the *387 

Cliff dwRlJe^-, the 163 

Cliff dwellers, ruins of., 179 

Clock,, a remarkable 328 

Clouds and electctclty , *85 

Coal, bituminous, industry.. 243 

Coal exports, our 150 

Coal tar, products of 117 

Coaling, quick 231 

Coaling tower, novel 55 

Coast signal service 291 

Cobalt, solenides of 2 

Cobra and Viper, loss of 226 

Cocoanut, new product from 167 

Cock, stop, new 231 

Coinage, process of *154 

Coins, English, new 309 

Coke mak ing *86 

Coke oven, Maryland 198 

Coke substitute for coal. ... 3 

Colchicine 17 9 

Cold-storage plant wanted.. 247 

Colorado, irrigation in 358 

Collisions, sea, to prevent... 231 

Colorado, the *385 

Color solution for plates 84 

Colors, coal tar 117 

Columbia and Shamrock 194 

Columbia, the 162 

Comet, Encke's 115 

Ctmet, Encke's, return of.. 134 

Compass machine *184 

Composing machine, new.... *37 

Concrete arch bridges *327 

Condenser, electric, novel... 365 
Condenser, safety. Grieve . . . •409 

Condensing plant, Edison 84 

Congress, geographical 414 

Congress, hydrographic 10 

Contrivances, odd *348 

Cooking range, inventor 329 

Copper in Siberia 102 

Copper smelting in Asia 138 

Copyright infringement 350 

Cordage, manufacture of. ..*244 

Corn crop, estimate of 310 

Couple, thermo-electric ^0 

Coupler, car, requisites of.. 299 
Crabs, Russian export of.. 105 

Crane, floating, 80-ton *212 

Cranial evolution.... 325 

Croton dam 358 

Croton dam, new *182 

Croton dam, remodeling 178 

Crowds, large, handling of... 7 

Cruiser Leon Gambetta 295 

Cruisers, armored *385 

Cruisers, protected *386 

Cruisers, semi-armored *386 

Cup champions, struggle. . . 34 

Cup contest, America *232 

Cup contests, America '*217 

Cup races, America 242 

Cycle exports, increased 266 

Cycle, motor, evolution *413 

Cycle motor, new *203 



Dairy,. Queen Alexandra's. . .^229 

Dam, Croton 358 

Dam, Croton, new : *182 

Dam. Croton, remodeling.... 178 
Defense, curious means of. .*187 

Delfino, submarine vessel 167 

Del Mar, pyramids of *8 

" Denver, the *386 

'Derrick, builder's *410 
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Des Moines, the •387 

Deutschland, fast trip of.... 5 

Developers, photo 118 

Devices, curious *299 

Devices, electric, new *349 

Diamonds, import tax on.. 259 
Dinnington, SS., wreck of.. *20 

Dinosaur, large, Yale's *105 

Dipper handle, new *348 

Discharge, electric 361 

Discoveries, Peary's 194 

Dock, floating, largest. . . j . . *72 
Dock, floating, towing a. . . .*297 

Docks, London 215 

Dome of St. Paul damaged. . 103 

Doors," electroplated 2;J2 

Dover a port of call 183 

Draft, forced vs. natural.... 290 
Drainage of New Orleans. .. .*364 

Drawings, cave 359 

Dredge shovels *366 

Drill, diamond, inventor 366 

Drill school, fire *120 

Drydock, towing a *297 

Ducks, decoy *431 

Dust, red, analysis of 413 

Dying aud weaving process... 123 



B 

Ear, internal, liquid of 57 

Eclipse, expedition, Lick '331 

Education, change of front. 163 
Education, higher, and trade 114 

Eggs, examination of *88 

Egypt, irrigation of 227 

Eiffel Tower, use of 202 

Elasmosaurs, habits of ... . *267 
Electric plant. Snake River. *209 

Electrical invention 430 

Electrical notes. 7, 22, 54, 119, 
135, 151, 183, 199, 231, 

262, 295, 316 
El-ectricity at Paris Exposi- 
tion 7 

Electricity in gold mining . . *216 
Electricity in railroading.... 274 
Electromobile record, new.. 360 

Electrophone in London 119 

Elephant catcher needed.... 313 

Elevator for infants *68 

Elevators, grain, modern *117 

Embarkation, saving time in 219 

Emden, port of 325 

Emery-coated tools 263 

Energy, electric, distribution 150 
Energy, electric, trans., 

Italy 151 

Engine, gas, plants 290 

Engine, locomobile, new .... •360 
Engine, passenger, improved 135 
Engine, traction, motor. ... 38 

Engine, waste-heat 279 

Engineering, marine, appli- 
ances 71 

Engineering notes.. 7, 23, 38, 
55, 71, 87, 102, 119, 135, 
151, 167, 199, 215, 231, 

262, 295, 313, 329, 411 
Engineers, electrical, Amer. . 231 
Engineers, Electrical Insti- 
tute 147 

Engineers, stationary, license 215 

Engines, condensing 118 

Engines, fire, motor, London 134 
Engines of the King Ed- 
ward *88 

Engines of Wisconsin *378 

Engines, oil, efficiency of. . 135 
Entertainment, forms of.... 227 

Europium 71 

Excursion car, night 261 

Exhibition, Pan-American... 309 

Expedition, antarctic 85 

Expedition, antarctic, Swed- 

• ish 333 

Expedition, the Jesup 341 

Expeditions, Arctic 83 

Exploration fund, Egypt. ... 69 

Explosive, a new 275 

Explosives, consumption of.. 102 

Exposition, Charleston 311 

Exposition, Pan-American . . . ^23 
Eyeglasses for voters 275 



P 

Fabrics, adulterated 115 

Fan, electric ^348 

Farragut, the *388 

Feebleminded, census of.... 163 

Feeding wild animals 259 

Fertilizer distributor *196 

Fever, yellow, and mosqui- 
toes 195 

Fiber, palm leaf 137 

Fibroleum 99 

Filament, lamp, new *349 

Filament, Osmium •OO, 295 

Filter, a novel •235 

Filtration plant, Albany 50 

Finger ring manufacture... 341 

Fire apparatus, electric 87 

Fire-damp indicator 103 

Fire department drill school.. ^120 

Fire drill law, new 167 

Fire engine, motor-driven.. 55 

Fire engines, motor 410 

Fire engines, motor, Lon- 
don 134 

Fire engines, self-propelling . •lOS 
Fire pump, electric, new.... 134 

Firebox for stoves ^350 

Firemen, training school. ... 55 

Fish, a rare *415 

Fiske, John, death 19 

Flame discharge, properties. 135 

Flash-light apparatus ^365 

Flood, West Virginia *43 

Flora of Madagascar 164 

Flowei:s, opening and closing 275 

Fly wheel accidents 262 

Flying machine, Denny 3 

Flying machine, Nemethy's. *73 

Fog signals, Foster's *200 

Fog studies ^52 

Food stores on the Discovery 165 
Fool killer takes soundings.. 211 

Fool Killer II., the ^201 

Forage wagon, auto *229 

Forest, Biltmore, the 166 

Forest fires •lOl 

Fossil quarry, Wyoming *4 

Fountain, luminous, new. . . .*122 

Fournier, M., accident 295 

Freight cars, steel, Africa.. 215 
French, teaching method... 151 
Frog, tongue of, movement.. 247 

Frogs, hypnosis in *414 

Fuel at Daros 22 

Fuel, liquid 38 

Fuel, liquid, burning 199 

Fuel, low grade, Sweden.... 326 

Fuel, straw as 70 

Fulton memorial, the *407 

Fungi, luminous 231 

Furnace, glass, electric *212 



G 

Gage, wind pressure ^312 

Gage, rain *oo7 

Games, inventing 227 

Gardens, roof, private 259 

Gas engine plants 290 

Gas engine, Thurston on.... 411 

Gas generator, bicycle '431 

Gas, natural, for motors 231 

Gas, natural, shrinkage 6 

Gas, natural, status of..... 340 

Gas tubing new 90 

Gases, liquefying '148 

Gases, monatomic 325 

Geographical congress 414 

Georgia, the *378 

Germany, census of 231 

Germany, commercial depres- 
sion 179 

Germany, industrial crisis.. 130 

Giraffe, a new species of ^168 

Glass for scientific purposes. 317 
Glass, furnace, electric •213 



Glass paving material 75 

Glass, yellow for signals. . . 122 

Glasses for voters .'. . 27a 

Gloss, patent leather 365 

Gloves, insulation resistance. 262 

Glycin developer 118 

God's will be done 178 

Gold mining, electricity in.^216 

Gold mining in Africa 258 

Grab bucket, new ^180 

Grain elevators, modern .... •117 

Grampus ^387 

Granite as an insulator.... 199 
GrapG tendrils, nature of.... 358 

Grate for stoves ^350 

Grease pump, simple *]65 

Gun, field, new, British 295 

Gun, quick-fire 5 

Gun mounts ^383 

Gun, promising type of 146 

Gun, wire, accident to 290 

Gun, wire-wound ^152 

Guns, 50-caliber, new ^232 

Guns and armor *382 

Guns, wire-wound, new 246 

Gutta percha tree, saving the 312 
Gypsum, to harden 3 



H 

Hair, white, causes of 134 

Harbor Improvement, Oak- 
land 196 

Harkness, H. W., death of. 51 

Haulage, traction rail *428 

Hay stacker, new *430 

Heat of the stars *412 

Heat transm. through vapor.. 325 

Heater, carbon ^348 

Heater, water, electric *196 

Heating systems 98 

Heavens in December 341 

Heavens in January, 1902.... 423 

Heavens in November 275 

Heavens in October 195 

Heavens in September 134 

Heavens, the August 51 

Hill climbing, shoe '299 

History, ancient, research.. 325 

Hoists, electric ^53 

Horn, novel, for phonographs 349 
Horse car lines. New York.. 199 

HotL'l, floating 67 

Houseboat Loudon ^181 

Hydraulic plant, Swiss 343 

Hydrogen, solid 4 

Hydrography, instruments for 

•184 

Hydroquinone developer 118 

Hypnosis in frogs *414 



Ice, artificial, India 363 

Ice manufacture, India 70 

Ice plant wanted 183 

Ichthyosaurus, gift of a.... 247 

Incubators, baby *68 

Independence Hall, protec- 
tion 135 

Indian, East Trinidad •lOl 

Indians, the Seri ^41 

India, British, trade of 411 

India rubber substitute 349 

India rubber tree, the ^293 

Indicator, locomotive •116 

Indicator, speed, prize for... 151 
Industrial methods, criticism. 210 

Infants, weighing ^68 

Inkwell, siphon '348 

Institute of electric engineers 147 

Incubator, a new 335 

Insect destroyer 431 

Inventions, recently patented 
11, 27, 59, 76, 92, 108, 
124, 140, 156, 172, 188, 
204, 220, 236, 251, 268, 
284, 307, 318, 334, 351, 

367, 394, 416, 432 

Inventions, simple *431 

Inventions, women's 431 

Inventiveness, British 431 

Iroquois, lengthening of....*136 
Iron and steel In United 

States 148 

Iron, magnetized, E. M. F. . 118 

Iron making on Pacific ^409 

Iron mining near Dover 199 

Iron, pickling of ^24 

Iron producer, Russia as. . . 87 
Iron smelting, new process.. 215 
Irrigation society, protest... 424 
Ivory, prehistoric 179 



Jerome Park reservoir '1 

Journey around the world... 71 

Jungf rau railroad 10 

Jupiter steel •230 



K 

Kaiser Wllhelm der Grosse. 242 

Kansas, zinc mining ^20 

Kearsarge, the *375 

Kentucky, the ^375 

Key keeper, a ^299 

King Edward, engines ol.... *88 

King Edward, steamer 329 

Kitchens, motor car 106 

Kite, a signaling 366 

Kronprinz Wilhelm, the ^164 



Lockyer, Sir Norman ^107 

Locomotive, a freight ^116 

Locomotive boiler explosion.. 313 
Locomotive boiler problem... 308 

Locomotive, compound. *276 

Locomotive curiosity *197 

Ijocomotive, electric, Italian.. '133 

Locomotive explosion *lii7 

Locomotive, growth of *276 

Locomotive, historical, a.... 170 

Locomotive Indicator •lie 

Locomotive, passenger, new 

135, ^360 
Locomotive, Stephenson's.... *84 

Locomotive, tandem 226 

Locomotives, American 2 

Locomotives, English and 

^American 135 

Locomotives, cost of 43 

Locomotives for Eeypt 262 

London, meteorology of 86 

Longitude, Paris and London 35 

Loudon, house boat *181 

Lubricator, novel •138 

Lungs, va so-motor supply.... 325 
Lupus, light cure for 165 



Labor conditions, German . . . 235 
Laboratories, physico-technl- 

cal 67 

Lamp, book, new ^181 

Lamp chimneys *54 

Lamp, electric, the Bang... 183 

Lamp filament, new *349 

Lamp for lupus cure 165 

Lamp hanger, new ^349 

Lamp, Incandescent, Nernst. 295 

Lamp, Nernst 183 

Lamp, Osmian 90 

Lamp post signs, new *26 

Lamp, vapor, Hewitt 295 

Lamps, incandescent, repair 

of 300 

Lamps, Nernst, improved... 349 

Lamps, Nernst, test of 262 

Lance boat, German '9 

Language, universal 410 

Language, universal, Latin 

as 363 

Language, study of 51 

Lantern slides, distortion in 25 
La Lavoie, French liner. . . . 179 

Last Supper, da Vinci's 211 

Lathe, home-made *148 

Latin, universal tongue...... 363 

Laughter and long life 70 

Laws, interpretations of.... 151 
Laymen as Jurymen in sci- 
ence 211 

Leather, artificial, new 99 

Leather turtle, the •283 

Leaves, autumn, study of. . . 291 
Le Conte, Joseph, death of.. 51 

Legal notes 300, 350 

Leonids, the 363 

Lifting machine *184 

Leviathan, cruiser 87 

Lick Observatory, letter from 183 
Life, future, opinions upon.. 3 

Light, electric, Bangkok 231 

Light, electric, chain pull. . .^349 
Lighthouse, ironplating. . . . . 5 

Lighthouse, Beach Head •294 

Lightning, ball 72 

Llgijtning bolt,, destructive. .*202 

LigEtnlng, nature of 277 

Lightship, a unique 73 

Lilacs, under the 38 

Lindsay, J. B., monument... 276 

Lizard, homed '187 

Lockyer, retirement of' 1-9 



Madagascar, flora of 1 64 

Magnets, lifting, electric. . . .•261 

Magnets, permanent 29;J 

Maine, the *378 

Mammoth, a Russian 99 

Man, stone age of 259 

Mangoes in India 120 

Maps, accurate, making 325 

Marine, mercantile, the 203 

Maryland, the ^385 

Matches, manufacture of....*149 

Matterhorn, ascent of *168 

McKinley, Mr., death of 178 

Megaphone in army 23 

Metals, alkaline, spectra 410 

Meteorological instruments. .•312 

Meteorology of London 86 

Meteors, a swarm of 247 

Meteors, Leonid 363 

Methods, American, in Eng- 
land 35 

Metric system, advantages... 361 
Metric system, discussion on. 329 
Metric system, extension of. 211 

Mica, consumption of 294 

Milk bottle holder ^299 

Milk preservatives 73 

Milling machine *154 

Mills, James E., death of.. 87 

Milwaukee, the ^386 

Mineral waters, variations... 66 1 

Mining in South Africa 258 

Mining plant. Snake River.. ^209 

Minot, Charles S ^131 

Moccasin, the ^387 

Molasses as cattle food 247 

Mold for wall construction... ^84 

Molding, clever *260 

Monaco, harbor of.. 363 

Money, how made ^154 

Monitors, new *381 

Monorail, the Behr 167 

Montana, land in 359 

Morris, Oliver, death of 219 

Mososaurs, habits of ^267 

Mosquito and malaria 42 

Mosquito, extermination of, 

99, 147 

Mosquito net, new 135 

Moths, cold storage vs 7 

Motor, a wave *72 

Motor, Brillie ^428 

Motor car vs. horse 23 

Motor car driving 262 

Motor cars in Congo 392 

Motor cars, military 167 

Motor carriage, Marconi 7 

Motor carriage race... *56 

Motor carriages, tax on 71 

Motor cycle, evolution *413 

Motor cycle, new ^203 

Motor, electric, submerged . *245 

Motor, gas, plants 290 

Motor, portable, electric... 135 

Motor traction engine 38 

Motor trucks 58 

Motor union, proposed 55 

Motors, alcohol 68 

Motors, expansion, liquid..... 58 
Motors, starting device for. . ^5 
Mount Vesuvius, automobile, 

ascent 55 

Mouse trap, electric ^348 

Mower, automobile ^132 

Museum, Victoria and AToert 310 
Mustard bug, the 19 



N 

Naval number, our 422 

Naval programme for 1001.. 102 

Navies of the world 18 

Navigation, aerial, develop- 
ment 186 

Navy, British, developments 66 

Navy estimates 258 

Navy, increase, proposed .... 308 

Navy, our new 324 

Navy, powerful, and peace . . 374 
Navy since Spanish war .... 374 
Navy vessels, construction... 242 

Navy yard, Puget Sound *328 

Nebula in Nova Persei *359 

Negatives, paper J31 

Negatives, star 7 

Neodymium chloride 213 

New York, municipal im- 
provement 130 

New York water supply •I 

Niagara Falls, new bridge. . .•327 
Niagara Falls, passage of.... 291 

Niagara rapids, passing ^201 

Niagara River development.. 230 

Nicaragua or Panama 406 

Nile irrigation works ^228 

Niobium, metal 107 

Nobel prizes . . 410 

Nobel prizes, award of 134 

Nordenskjold, Baron, death 

of 115 

Nouveau cirque, tank of....?*429 

Nova Persei, nebula in 359 

Nut-cracking industry, the.. 183 
Nut-lock, railway track ^102 



Pan - American Exposition, 

losses 359 

Paper negatives 131 

Paper, various uses of 83 

Paris, population of 35 

Pasteur Institute figures. . . . 262 

Patent acts, working 430 

Patent assignments, defective 35 

Patent decisions, recent 300 

Patent department, 

*298, ^348, *366, 430 

Patent Office, history of 79 

Patent practice, German. . . . 298 | 
Patent-selling scheme, new.. 430 

Patents, automobile 58 

Patents, British, 1900 9 

Patents, notes on... 329, 366, 392 

Patents, Tesla's recent 348 

Patents, the Harvey 350 

Paving, glass 75 

Paving blocks, use for 197 

Peace and powerful navy.... 374 
Pearl fisheries, Venezuela.... 316 

Pendulum propeller *424 

Pennsylvania, the *385 

Penny-ice trade 100 

Perfumes 294 

Perry, the ^388 

Petrifaction, curious ^249 

Petrolan, a mineral soap.... 259 

Petroleum congress 198 

Petroleum in Europe 71 

Petroleum in New Brunswick 195 

Petroleum, storage of 151 

Petroleum, submarine 170 

Phares de Secours, Paris.... 180 

Phenomenon, curious 35 

Philippines, conditions in.... 121 

Phonograph horn, novel 349 

Phosphorescence of bacilli... 234 

Photographophone 36 

Photography, flashlight *365 

Photo-plate, immense 133 

Phthisis, note on 67 

Pictures, half tone, process. 392 
Pigeons, carrier, new use... 275 

Pike, the ^387 

Pikermi, excavating at 151 

Pipe covering, fireproof *235 

Pipes, attention to 202 

Pith, cane, separating 366 

Plant, electric, for Greece.. 316 
Plant respiration, object of. 227 

Plants, experiments on 151 

Plants, higher, growth of... 247 
Plants, hygroscopic m o v e - 

ments 116 

Plants, narcotic 229 

Plants of Madagascar 164 

Plate, photo, immense 133 

Plates, orthochromatic 84 

Population, density of 3 

Population of civilized lands. 246 

Population of Paris 35 

Population of the world 342 

Porpoise, the ^387 

Port of Berehaven, the 295 

Port of Emden 325 

Porto Rico, exports to 131 

Portraiture by flashlight ^365 

Postel, discovery of a 245 

Potassium salts, feldspar. . . . 167 

President, attempt on 162 

President, death of 178 

Prize, airship, the 275 

Prize, Deutsch, winner *314 

Prize, the Pollok 283 

Prizes for a military tractor. 309 

Prizes, Nobel 410 

Prizes, Nobel, award 134 

Problem, a naval , . . 34 

Propeller, new 365 

Propeller, pendulum ^424 

Propeller, submerged ^245 

Propellers, design of.... 146, 198 

Puget Sound navy yard ^328 

Pulley, split, a simple ^277 

Pulley, wood, large *260 

Pump, fire, electric 134 

Pump, force, new 426 

Pump, grease, simple •165 

Pump rod balance *431 

Pyrometer, a new *10 

Pyramids of Del Mar *8 



O 

Oak tree, large, removal of. 99 

Observatory of Paris 422 

Observatory, Royal British... 18 

Ocean waves, height of 2 

Odors as antiseptics 294 

Oil beds, submarine 170 

Oilcloth manufacture ^362 

Oilcloth waste*. 349 

Oil engines, efficiency of 135 

Oil for marine use 38 

Oil, olive, uses of 359 

Oil on highways *187 

Oil-sprinkling trains ^264 

Oil tank, an immense 87 

Oil, tea-seed 341 

Okapi, the ^250 

Olive, cultivation of 359 

Opossum, the *332 

Ordnance Board, work of... ^22 

Ordnance, Bureau of 274 

Ore deposits, study of 163 

Osmium filaments 90, 295 

Oven, coke, new ^86 

Oxygen for aeronauts....... 182 

Osyeen, liquid 182 

Oxygen, manufacture of 199 



Painting of bridges 274 

Palace, Art, of Paris 99 

Palace car, trolley •S 

Palm-leaf fiber 137 

Panama or Nicaragua 406 

Pan-American, end of 309 

FanrAmerican Exposition.... *23 



R 

Race, automobile and balloon 290 
Race, automobile, Austria... 362 
Race, automobile, Buffalo.... 194 

Race, hill-climbing 167 

Race, motor-carriage *56 

Races, automobile, Newport. *169 

Racers, Mors, speed of 119 

Radium rays, effect of 83 

Radium rays, selenium, ac- 
tion 214 

Rails, steel, improved 4 

Rain gage, new ^312 

Range finder, new ^122, 261 

Rankin bridge, the ^361 

Rats, pest of, Lisbon 329 

Rays, X, in detective work. 291 
Railroad, Pennsylv., station. 406 

Railroad tunnels ^426 

Railroads of Africa 6 

Railroads, relocation of 50 

Railroading, electricity in... 274 

Railway, African, new 328 

Railway, Beirut and Damas- 
cus 7 

Railway connections, Manhat- 
tan 2 

Railway, electric, London, 

71, 151, 262 

Railway, marine, a ^277 

Railway methods, American 50 

Railway, Mexican, new 347 

Railway, ore-carrying 55 

Railway, Palermo-Moureale. .•133 
Railway, Russian, plans for. 317 
Railway signaling, English. 329 

Railway station, Buffalo •lOO 

Railway, strategic, new.... 151 
Railway, street association.. 246 
Railway, suspension, Losch- 

nitz *165 

Railway system. United 

States 130 

Railway, the monorail 87 

Railway, Uganda 183 

Railway, underground, elec- 
tric 54 

Railway, Yungf rau 10 

Railways, electric, Italy .... 295 
Railways, English, loss on.. 313 

Railways, first system 231 

Railways, government 170 

Railways, some new 260 

Railways, underground 22 

Railways, underground, Lon- 
don 345 

Railways, underground, traffic 7 

Rain, blood, analysis of 413 

Record breaker, transatlantic 242 
Refrigerating plant, home... 247 

Reindeer for Alaska 228 

Repeater, telegraph, new....*245 

Reservoir, Jerome Park •I 

Reservoirs, new, Staines 23 

Retvizan, battleship *263 

Road beds, oiled ^264 

Road, electric, high speed.. 308 

Roads, good, congress 140 

Roof gardens, private 259 

Roofing, steel 326 

Room at the top 18 

Ropewalk, modern *244 

Rival ef the Clyde and 

Thames 297 

River Main, navigability of. 102 
River Tyne, improvements... 297 

Riverside viaduct ^69 

Riveting, pneumatic 325 

Rubber, substitute for.. 349, 431 

Rubber tree, cultivation *293 

Ruby, the 155 

Rugs, straightening *116 

Russia as an iron producer.. 87 



Safety condenser, Grieve .... ^409 
Salt, cake and caustic soda.. 267 



Salts, mineral and assimila- 
tion 140 

Salvage feat, clever ^20 

Salvage feat, great 178 

Salvage operation, novel '310 

Sand blast, natural ^58 

Sandwheel, giant *411 

Santos-Dumont, plans of 324 

Santos-Dumont, talk with... 282 
Santos-Dumont wins prize. .'.*314 

Sash, window, Bogue *138 

Saurian, American . . ' *267 

Savages, most primitive ^41 

Saw sharpener, new •299 

Scale of fruit trees *366 

Scent 294 

School of medicine, tropical 332 
School for railway employes 7 
School room temperature. ... 98 

Schooner, steel, large ^248 

Science Association, Ameri- 
can 147,. 163 

Science notes.. 3, 19, 35, 51, 
67, 83, 99, 115, 135, 151, 
167, 179, 195, 211, 231, 
247, 259, 275, 291, 309, 

329, 341, 359, 411 

Sciences, Natl. Academy 325 

Scientists, California, two... 51 
Screws for fishing vessels... 415 

Seri Indians, the ^41 

Sewerage, New Orleans ^364 

Shamrock II ^122 

Shamrock II and Columbia.. 114 

Shark, the *387 

Shell tests, Sandy Hook 340 

Shell, tests of, at Sandy 

Hook •344 

Shells, explosive ^22, ^384 

Ship, ancient, discovery 71 

Ship, big, and waterways. . . 98 

Ship canal, proposed 102 

Shipbuilders, Chinese 412 

Shipbuilding in Japan 215 

Shipping, wastage of 202 

Ship-worm and its work .... *317 

Shoe factories, German 231 

Shoe, hill-climbing ,*299 

Shoe, marsh *299 

Shoe-plank holder *84 

Siberia, cossibilities of 50 

Sidebearing, new 392 

Sierra Madres, burning of...^l01 

Sign, street, new ^26 

Signalling at night 135 

Signal service, coast 2 91 

Signaling system, English... SSJJ 

Signals, fog, Foster's ^200 

Silk, China grass 392 

Silk, imitation 247 

Simplon tunnel, the . -^ ^313 

Sirup, evaporating 55 

Skate, roller, new *431 

Skein for axles ^235 

Skylight, color of 74 

Slides, lantern, distortion.... 25 

Sluice gates for the Nile *228 

Smelter stack, wooden ^260 

Smoke consumption 411 

Smoke nuisance, the 313 

Snake bites, death from 99 

Snakes, ■ grafting 137 

Soap delivery device ^277 

Soap, mineral, petroleum .... 259 
Soda, caustic, manufacture of 267 

Sodium, electrolysis of 219 

Sodium, peroxide of 36 

Solent tunnel, the 243 

Sound records, duplicating... 298 

Sounding machine ^184 

South Dakota, the ^385 

Spectra of alkaline metals... 410 

Speed Indicator, new •lOO 

Speed Indicator prize 54 

Speed indicator, prize for... 151 

Spider, genius of 39 

Spiders, useful ^342 

St. Paul's, danger to 114 

Stack, smelter, wooden ^260 

Star magnitude, how rated.. 195 

Star, new, in Perseus 341 

Stars, heat of the ^412 

Stars, shooting, shower of.. 247 
Starting device for motors. ... *5 

Station, an icing 119 

Station, terminal, Buffalo . . . *100 
Steam carriage, condensing.. 324 
Steam heat with condensing 

engine 118 

Steam pressure on launches. 295 

Steam, superheated 231, 329 

Steamer line, N. Y. and 

Berehaven 167 

Steamer, a turbine *40 

Steel and iron in the United 

States 148 

Steel castings, production.... 106 

Steel, Jupiter *230 

Steel, pressed. Industry 329 

Steel process, a new 342 

St el rails, improved 4 

Steel roofing 326 

Steel schooner, 7-mast *248 

Steel, structural, modern.... 114 

Stein, Dr., travels of 325 

Stone age of man 259 

Stonehenge, discoveries at.. 329 

Stove trade, change In 23 

Stoves, grate for *350 

Stratford-on-Avon, hygiene. . . 69 

Straw as fuel 70 

St. Louis, the *386 

Submarines, new 427 

Submarines, the Holland. . . . 210 
Subway, rapid transit. .274, ^297 
Subway under the Thames. . 55 

Suez Canal figures 235 

Sulphur, quality of 115 

Snoqualmie power plant 265 

Sun bonnets for horses 115 

Sun-lit hours 35 

Sun spots, Lockyer on *107 

Synchronism Indicator 'SfiO 



Tacoma, the ^387 

Talking machine, synthetic . ^217 

Tank of Nouveau cirque ^429 

Tank, water, new.... 71 

Tar, coal, products of 117 

Target practice, Aldershot.. 162 

Tea-seed oil 341 

Teaching French, method... 151 

Teeth, pulling, finger 231- 

Telegrams, cheapening 119 

Telegraph apparatus, Cor- 

dovez *245 

Telegraph apparatus, wire- 
less *170 

Telegraph cable, new 7 

Telegraph, Cape-Cairo ^343 

Telegraph line, mileage 231 

Telegraph, Pollak and Virag 170 

Telegraph statistics 316 

Telegraph system, Delany... 295 

Telegraph repeater, new *245 

Telegraphs, Marconi, the 146 

Telegraphy, crude attempts. 212 
Telegraphy, Marconi, at sea. 290 
Telegraphy, wireless.. 7, 422, *425 
Telegraphy, wireless, auto- 
mobile 234 

Telegraphy, wireless, develop- 
ment 178 

Telegraphy, wireless, Draw- 

baugh 329 

Telegraphy, wireless, in Eng- 
lish navy 151 

Telegraphy, wireless, John- 
son 230, 295 

Telegraphy, wireless, Mar- 
coni -. *40 

Telegraphy, wireless, Popp.. 104 
Telegraphy, wireless, Reber.. 183 
Telegraphy, wireless, Tesla.. 119 

Telemeter, acoustic, the 199 

Telepherage ^stem, the .... *120 
Telephone, common battery.. ^24 

Telephone repeater 366 

Telephone line, secrecy of. . 7 
Telephone system, London... 308 
Telephone transmitter, vibra- 
tions 74 

Telephoning a hospice 363 



Telescope, Paris, useless 7C 

Teredo and its work •31T 

Thermometer, Invention of.. 430 
Thermometer, sealed, first... 19 
Thibet, communication with. 181 

Tide calculation 67 

Tin plate industry, the 107 

Tombs, African ^248 

Tombs at Abydos 210 

Tools, emery-coated 263 

Torpedo boat engines, steam. 119 
Torpedo boat Farragut ....*388 

Torpedo destroyer Viper 166 

Torpedo boats *387 

Torpedo boats, new 427 

Towage, electric 151 

Towage, Ladoga Canal 228 

Towers, two, of Bologna 135 

Towing tank, the 210 

Track record, fastest 243 

Traction, road, electric 308 

Tractor, military, prizes for 309 
Trade and higher education. 114 

Trade Dollar Mining Co *209 

Trade marks and patents.... 350 

Trade mark blackmail." 34 

Trade mark decisions, new.. 300 

Trade paper, best class 163 

Train, the swiftest 68- 

Trains, oil-sprinkling ^264 

Tranm'ay, funicular, electric. ♦ISS^ 
Tramways, electric, proposed 54 
Tramways, London, electric, 

22, 262 

Tramways of Paris 316 

Transit, rapid, subway.. 274, ^297 

Transit, rapid, tunnel ^278 

Transmitter, Berliner *18 

Transport vessel, Russian.... 23 

Traveling, cheap, Europe 38 

Treasures, royal, English.... 226 

Tree growths, curious ^73 

Tree windmill, a ^246 

Tricycle, auto, Thomas *9 

Trolley palace car *5- 

True point of view 210 

Tubercle bacillus, the 195 

Tubing, gas, new 90 

Tumuli, burial, African *248 

Tungsten, observations on... 4t25 

Tunnel, Central, jury vs 87 

Tunnel, Central, nuisance.... 83 

Tunnel, N. Y. Central 290 

Tunnel, Pennsylv. R. R 406' 

Tunnel, rapid transit *278 

Tunnel, Scotland-Ireland 308 ■ 

Tunnel, Simplon, the *3ia 

Tunnel, Solent, the 243 

Tunnels and bridges 422 

Tunnels, railroad •426- 

Turbine steamer King Ed- 
ward •SS 

Turbine, marine, Astor's. . . . *298 

Turbine steamer 39, •40- 

Turbine steamer, King Ed- 
ward 329- 

Turbines, wear and tear of. 55" 

Turkestan, travels in 325 

Turntable, hand car ^235 

Turquoises, mining of 199" 

Turret, the superposed *123- 

Turtle, leather •283- 

Turtles of Galapagos 13* 

Twine holder, novel *5- 

Tycho Brahei anniversary.. 283- 

Tycho Brahe, tomb of 200' 

Tyne River, improvements... 297 

Typewriters In Turkey 3 

Typewriter, new •283- 

Typesetting machine *3T 



Uganda Railway, the 183- 

United States as naval power. 390- 
Upsetting machine ^154 



Vane, weather, new *312^ 

Vegetaline butter 167 

Ventilator, window •299^ 

Vessel, Interesting type of.. 260- 
Vessels, American, tonnage. 10* 

Vessels lost In 1900 167 

Vessels, submarine, fighting.. 87 
Vessels, submarine, new.... 329' 

Viaduct, Riverside *69' 

Vibrations under London.... 258- 
Vibrators, and electrical ef- 
fects 100' 

Vineyard pest, new 184 

Viper and Cobra, loss of... 226' 

Viper, torpedo destroyer 166- 

Virgil, statue of 3- 

Virglnia, the - *378- 

Virginia, West, flood in •43- 



W 

Wages In India 31S 

Wagon axles, skein for •235' 

Wagon, oil sprinkling *1S7 

Wall construction, mold for. ^84 

Warfare, naval 375- 

Warning, a timely 162 

Warship, building, private... 242 

Warship construction 374 

Washing, dry 327 

Wasps injure fruit 195 

Waste-heat engine 279* 

Watch contract, large 214 

Water tank, new ^71 

Water heater, electric •19& 

Water supply of New York.. *1 

Waterfall, large, Hawaii 297 

Waters, contaminated 179 

Waters, mineral, variations. 66- 

Wave motor •72' 

Waves, ocean, height of.... 2 

Waves, study of 19^ 

Wealth made by chemists.... 214 
Weather, changes In, cause 

of *85- 

Weather vane, new •312 

Weaving and dyeing process 123 
Weaving, carpet, Persian... ISO 

Weaving device, new 51 

Well, artesian, a deep 313' 

Wells, , artesian ^21 

West Virginia flood *4a 

West Virginia, the •385- 

Westinghouse Co., works of. .*13S 

Wheel, ball bearing *34S- 

Wheel within wheel *31© 

Wheels, car, truing up 7 

Wheels, chilled, manufacture 167 
Whirlpool rapids, passing ... ^201 

Wind pressure gage ^312 

Windmill, a curious ^246 

Window sash, Bogue •ISS 

Window ventilator *299 

Wisconsin, the ^376 

Woandsu, African 367 

Woman, Peruvian, petrified.. •249' 

Wood, agatlzed 67 

Wood In battleships 5- 

Wood, preparation for build- 
ing 183- 

Wool, Bagdad 329^ 

Words introduced by auto- 
mobile isa 

Workmen, German 407 

Wrecking, marine, novel •310' 

Writing machinery, new ^285 

Wurtemburg, science in 423^ 

Wyoming fossil quarry '4 



Yacht for King Edward 295 

Yachts, factor of safety 7 



Zebra for transport 51 

Zlac. field, a new 26- 

Zinc mining, Kansas. ^20 

Zoo, natural, Uganda 36 

Zuldee Zee, reclaiming 262 

Zuider Zee, reclaiming 262 
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WorKcrs 



Without Steam Power shonld 
use oar Foot and Hand Power 
Kachinery. Send for Catalogaes 

A — Wood-working ]ffachinery. 

B — Lathes, etc. 
SENECA FALLS MFG. CO. 
695 Water St.. Seneca Fall5> N.V. 
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, wiACHiNt SHOP Outfits, 

Itools *Nt> SUPPLIES;';'.'//"' 

SEBASTIAN lAlHt CO '^?N'i;^N£:T,'J, 



ELECTRO MOTOR, SIMPLE, HOW TO 

make.— Bj" G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would ha^fo sufficient power to operate a foot 
lathe nr any macliiije requiring not over one man pow- 
er. With 11 figures. Contained, in Scientific Amer- 
ican Supplement. No. tj+l . Price 10 cents. To be 
had at this office and from all newsdealers. 




WORKS LIKM 

LIGHTNING 

riveting toffflfher various articles of Hard- 
ware, Me*'nanic;s' Tools, Bicycle Chains, 
Sewing Machine Attachments. AarlcultiirtJ 
Implements, etc.. at the rate of 1,000 blows 
per minute. The famous 

ELASTIC ROTARY BLOW 

RIVETING MACHINE 

has no equal of its kind and is a boon to every workshop 
and factory in the world. Six sizes 1-16 to % inch. 

The F. B. S huster Co/^^'^W^^ 

THE 2'A H.P. WEBER JUNIOR PUMPER! 

has a capacity of 50 ^allocs ]25 feetand 100 gallons67 f 

Equals SO men pumping water. Allcomplete reai" 

to attach to pump. Uses gasolme ;n pro. 

puiJc>i> to water pumped. Weight 800 1 

l^3, ttig-ine 4p9$(l :iL4& revolntlons, Cbi: J 

Iw used fvT uther power purpwes. Sim 

pie, aafe and eAnncmJcaJ. Oatside di 

mensions, 9 ft. long, 3 ft. wide, 5 f 

high. Capacity, S5 gallons per 

mfiiute 250 feet. 

Weber Gasi and 

CiasoUne Engine •©., _ 

P. o. Box 1114a. Kaui^Ud CUi« Sio. 




CONTROL OF FIRE.— VALUABLE PA- 
per on fire extinculHhment. SciiiNmit American 
JSTTPPLKMENT 1 1 3*- Price 10 Gent.j. Jior sale by 
Muun & Co. and all newsdealers. 




THE WIETZ 4 WEISS KEROSENE 
and GAS Engine 

burns KEROSENE 
cheaper and safei" than ffaso- 
■| line. Automatic, simple, re- 
li liable. No electric battery 
I or flame used. Perfect regu- 
I lation. Belted or directly 
|i; coupled to dynamo for elec- 
tric lighting, charging stor- 
i^iue batteries, pumping and 
[all poorer purposes. 

py Send for Catalogue, 
A. MIETZ, 

128-138 MoTT St., Nsw Yoek. 

Awarded Gold Medal Pan-American Exposi- 
tion. Buffalo, 1901. 

The "Wolverine" Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi 
cally no vibration. Absolute- 
ly aafe. Single, double and 
triple marine and stationary 
motors from % to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




GERE GASOLINE. ENGINES 



NIW CAT POti 



3tMPL£6T eOATEN^iNCfi MoOE 

CABIN—OPEN BOATS 

latOflCERE V*tHlVuMtH Wis, 
nTAMPs afiANi>B*pipyH/cnis*N. 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new iUuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performedwith it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for mflkiCiFthe carbide, 
gas generators, gasometers, burners, etc. riitituififil in 
Scientific American Supplement, Nos. 99^, 
lUOl, 1007, 101 .j, 1014. 1015, 1016, 102'^, 
lOrt.*), 10.3S, 10.37, 1064, 1071, Ht7^^ HtS*i, 
10S3, 1084. 10S3, 10S6. 1104, I l'i4, li:j2, 
1149,1 l.'SO. 1^403. 1*i04, Iii0fiaudl2<»9. Price 10 
ents each, by mail, from this office, bnd all newsdealers. 



NEW BINOCULAR. 




New York : 59 Fifth Ave. 



(The TriSder.) 
Small as an opera glass. More 
powerful than the largest Held 
glass. Send for Circulars. 

QUEEN & CO. 

Optical aTlM Sc^.enWU: iTlstrUr 
ment Works, 

1010 Chestnut Street, 

Philadelphia, Pa. 



Wire stretcher, M. D. Ferrin 689,174 

Wire tightener, L. F. Tarbell 689,333 

Wood Impregnating apparatus, G. F. Lebioda 689,317 

Wood, preserving, O. Chanute 688,932 

Woodworking machine, R. Schleicher 689,027 

Wrapper, reversible mailing, G. Schutes. . . 689,131 

Wrench, J. W. Suidter 688,896 

Zinc from lead, removing. Barton & McGhie. 689,275 

Zither, lyre, V. Eclihart 689,297 



DESIGNS. 

Bottle, F. F. Garrard 

Buckle, B. F. Hecht 

Button, cuff, M. Wetzler 

Candelabrum, S. W. Babbitt 

Clothespin, A. Smith 

Drill bit, Getcbell & Jackson 

Fencing, wire, Dwiggins & Swank 

Hose rack frame, B. Clitt 

Insulator, electric wire, T. F. King 

Milling machine frame, J. Becker 

Milling machine upright, horizontal, J. Becker 

Range, portable, T. I. Rankin 35,454, 

Stove, cooking, T. I. Rankin 35,456, 

Stove, heating, T. I. Rankin 35,458 to 

Tool, hand, J. L. Clements 

Toy hoe and rake, H. T. Kingsbury 

Toy rake head, H. T. Kingsbury 

Velvet smoother, H. Kendstrom 

Wrench, hub, A. P. Smythe 



AUTOMATIC /s^J^s^S^^Hv^DYJ^gx^R 



APFEL-nURDOCH COHPANV, 



Chicago, Ul. 



For Heavy Continuous Work 

every. machine shopwill commend our 
Power Pipe Tiireading and Cut- 
ting illacuine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed. Geai-s 
require no extra a>aee, and are pro- 
tected from dust oraccinent. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut without stop- 
ping machine. ^^~ Send for Catalogue. 

THE MERRELL MFG. CO. 
501 Curtiss Street, TOLEDO, OHIO. 




Now ia the lime to subscribe to the 

SCIENTinC AMERICAN 

for the year 1902 

Subscription Price, - - $3 a Year 
3 llonths Trial, 50 cents 




TRADE MARKS. 

Antiseptic ointment and powder, Aseptinol 
Mfg. Co 

Boots and shoes, leather, W. S. Nesmith.... 

Cigars, Cuba Rica Tob. Co 

Coats and shirts, Heidenheim, Levy & Co.... 

Eau-de-colognes, soaps, waters, and lotions 
for toilet purposes, Naamlooze Vennoot- 
schap Eau de Cologne Fabriek Voorheen 
J. C. Boldoot 

Envelopes and letter sheets, coin mailing, 
Kimsey Manufacturing Co 

Metals, base, Ajax Metal Company 

Paper, wrapping and toilet, Albany Perfo- 
rated Wrapping Paper Co 

Photographic developers, Farbenfabriken of 
Elberfeld Co 

Remedies, certain and proprietary, Doull 
Brothers 

Remedy for certain named diseases, W. C. 
Alpers 37,475, 

Sharpening implements for scissors, shears, 
and cutlery, W. H. Diggs..... 

Shoes, R. B. Haaker 

Syrup, ilasseed, M. Berube 

Throat bands for the cure of diseases of the 
throat, Egyptian Mfg. Co 

Tobacco, cigarettes, cigars, and snulf, smok- 
ing and chewing, M. C. Wetmore Tobac- 
co Co 

Tuning Instruments, Tunella Co 



35,443 
35,441 
35,440 
35,453 
35,442 
35,447 
35,461 
35,452 
35,462 
35,448 
35,449 
35,455 
36,457 
35,460 
35,446 
35,444 
35,445 
35,451 
35,450 



37,477 
37,465 
37,471 
37,463 



37,466 
37 SO 

37,467 

37,468 

37,474 

37,476 

37,479 
37,464 
37,473 



37,470 
37,478 



LABELS. 

'Beckwith's Wonderful Toothache Cure," for 
a medicine, T. Beckwlth i 

'C. E. Mull's Perfect Manhood Remedy," 
for a medicine, C. E. Mull i 

"Davy's Sparkling Pop," for a beverage, J. 
Davy } 

'King Edward," for whisky, John Dewar & 
Sons } 

*Lin-Menthis Greene," for a liniment, E. R. 
Greene i 

'Mermaid Genuine Pain Espeller," for a medi- 
cal preparation. Mermaid Genuine Pain 
Espeller Co } 

' 'Nature's Remedies,' ' for medical prepara- 
tions, Warner Medical Co i 

'Pepto-Lac Improved Kumiss," for kumiae. 
Acme Pharmaceutical Co ) 

'Rheumatlcura," for a medicine, Rheumati- 
cura Co ) 

■'St. Emilion,'* for a wine, J. Groetsch J 

'Tupelo," for salve, G. E. Thompson ) 



,855 
,854 
,846 
,848 
,849 

,851 
,852 
,845 

,853 

i,847 
,850 



PRINTS. 

"Hill's Cascara Quinine Bromide," for a medi- 
cine. Gray Lithograph Co 437 

"Orange Beauty," for shoes, Hanford & Adams. 436 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any pati^nc 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name ami 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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NEW BOOKS. 

Modern Eloquence. A Library of Famous 
After-Dinner Speeches, Classic and 
Popular Lectures, the Best Occasional 
Addresses, Anecdotes and Illustra- 
tions. Edited by Hon. Thomas B. 
Reed, editor-in-chiet, assisted by 
Hon. Justin McCarthy, M.P., Rossiter 
Johnson, Albert Ellery Bergh. Phila- 
delphia: John. D. Morris & Company, 
1101 Chestnut Street. 1901. 10 vol- 
umes, 6% X 10 inches. 4,500 pages. 
Oratory is far from a lost art, and we have 
to-day some of the most brilliant and witty 
speakers that have ever graced public occa- 
sions, but the oratory of the century just 
passed has also to be considered, and these 
famous speeches, addresses and lectiipea are 
worthy of all attention. The editors of the 
sumptuous volumes before us have worthily 
performed a singularly difficult task. They 
have sat down soberly to collect and publish 
in enduring form the ablest and most repre- 
sentative oratory of modern time. No expe- 
riments have been tried, and whatever is in 
the library is of proved value and interest. 
It includes after-dinner speeches, famous lec- 
tures, addresses, stories, anecdotes, reminis- 
cences and repartee of banquet hall and legis- 
lative forum. Everything which is used is used 
in its entirety. The "Committee of Selection" 
includes well-known names and the editors 
are of world-wide reputation. The books are 
specially well made and the set is an imposing 
one. 

Drying by Means of Air and Steam. By 
E. Hausbrand. London : Scott, 
Greenwood & Co. 1901. 16mo. Pp. 
72, folding plates. Price $2. 
The literature upon drying is very scant, so 
that the present treatise with its valuable 
tables and diagrams will be most warmly wel- 
comed. The author has furnished t be means 
of ascertaining the consumption of air and heat 
In any drying apparatus. 
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Soap. 



SOLD EVERVWHERI 

Sent by mail if your dealer does not supply you 

Williams* Shaving Stick, • . 25c. 

Yankee Shaving Soap, (.Round or Square), lOc. 
Luxury Shaving Tablet, - . - 25c. 

Swiss Violet Shaving Cream, - - 50c. 

Williams' Shaving Soap (Barbers*), 6 Round 

Cakes, i lb., 40c. Exquisite also for toilet. 

(Trial Size) Williams* Shaviag Tablet for 2c. stamp 

'• Stick " lOc. " 

TA< Only firm in the world making a specialty 
of SHADING Soaps 

THE J. B. WILLIAHS CO.. Glastonbury, Ct. 

LONDON PARIS DRESDEN SYDNEY 



ROTARY ENGINES.— ARTICLES ON 

this type of engine, giving many details and illustra- 
tions, are coatained in Supplement Nos. 1158) 
1186, 1193 and 1$09. Price 10 cents each. For 
sale by Munn & Co. ana all newsdealers. 



A TRUSCOTT BOAT 

Simple, Safe, Reliable, Speedy. 




Built either cabined or open i n sizes from 16 to 100 feet 
in length. For catalog giving full information write 

Trliscoi^ Poat; Mfg. Co., 

ST. JOSEPH, MICH. 



•r:^^c» •r:^^c» ••r:^^c» • •r^^^c* •r>>^^r» • 

J Narrow Gauge Railways 

r 



RAILS. SWITCHES. 
TURNTABLES, 
WHEELS. AXLES, 
LOCOMOTIVES, Etc. 

CARS 

of every deKcrlptloii, 

and all Accesimriea 
Always io Slock. 

ARTIIIR KOPPEL, 

ti6-ti8 Broad Street, 
New York, 

Send for Cttslogue. 

•0^<^ #C><^ AAO^^^ ••0^<3*<^<^ • 




Practical X-Ray Work. By Frank T. 
Addyman, B.Sc, F.I.C. London : 
Scott, Greenwood & Co. 1901. 12mo. 
Pp. 207. Price $4. 
The author just remarks in his preface that 
he encountered two difficulties in trying to give 
description of X-ray work which wouid be of 
use to medical men. The first was that some, 
not all, are well acquainted with the elements 
of electrical science, and the second is that 
the use of a Crookes tube cannot be learned 
by reading a book. The author has produced 
most remarkable treatise on the subject, 
every .branch and detail being considered. With 
the aid of this book me«lcal men should have 
no difficulty in using the X-rays with good re- 
suits. The radiographs which illustrate the 
text are numerous and of excellent quality. 

Wireless Telegraphy. A Popular Expo- 
sition. By W. de Tunzelmann, B.Sc. 
London: Office of Knowledge. 1901. 
16mo. Pp. 104. Price 60 cents. 

The author's object in presenting this little 
treatise is two-fold. In the first place he has 
attempted to set forth the history and practice 
of wireless telegraphy in a manner adapted to 
any reader who is interested in knowing some- 
thing of the historical development and prac- 
tical working of electric telegraphy without 
the aid of connecting wires to guide the 
message between the communicating stations. 
In the second place, he has attempted the far 
more difficult task of providing readers who 
know little or nothing of the electrical theory 
with the means of knowing something about 
the physical facts upon which the practice of 
etheric telegraphy is based. 

Metal-Working Tools and Their Use. 

By Percival Marshall. London : 

Dawbarn & Ward, Ltd. 1901. 12mo. 

Pp. 73. Price 20 cents. 

A useful little handbook describing in detail 

the principal metal-working tools with especial 

reference to the use of amateurs. 

Key to the Classification of the Pat- 
ent Specifications of Germany, Aus- 
tria, Denmark and Norway in the 
Library of the (British? Patent 
Office. London: The Patent Office. 
1901. 18mo. Pp. 74. Price 6d. 
This little volume will greatly assist those 

interested in making searches through the 

specifications of these countries. 

The Telephone System of the British 
Post Office. By T. E. Herbert. Lon- 
don and New York: The Macmillan 
Company, Whittaker & Co. 1901. 
16mo. Pp. 218. Price $1. 
Those who are interested in the British tele- 
phone system will find in this work a very 
thorough and important treatise on the sub- 
ject, written by an English officer of the Postal 
Telegraphs. 

ii|SuBJECT List of Works on Chemistry 



MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American StJP- 
PLEMENT 1 113. Price 10 cents. For sale hy Munn & 
Co. and all newsdealers. 




FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. t o 13-in. swinp. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Sent for Cat4t1ogue. 
W.F.&JNO.BARNESCO. 

i999 Ruby St., Rockf»kd, III. 



jr, BARNES 
ELEVEN-INCH SCREW 
.CUTTING LATHE 




For foot or power aa 
wanted. Has power 
cross feed and com- 
pound rest. A strictly 
nigh grade, modern 
tool. Aslc us for print- 
ed matter. 

B. F. BARNES 
COMPANY, 

Rockford, 111. 



The Deadly Faucet! 

From It comes the germ-laden 
vater carrying with it all the ele- 
nents ot disease, but if you use 

The Berkefeld Filter 

the water will he thoroughly purlfled in 

paRfitnc thrdiiffti thu cyliiidurB of liifu- 

Horial KnrTli wtilcli retiUnn every Mom 

of solifl iruittef, Rawy to clean. Yields a 

CTiillnn of iture wuter in 4 n)iiiutc». 

UKUKEFEI.B FILTEH €(K, 4 CuAar tSt., Hii-w Vorl;. 





NICKEL 

AND 

Electro-Plating 

Apoaratng aod Ilaterial. 

TBE 

Hansen &VanWinkle 

Co., 

Newark. N, J. 

136 Liberty St., N. V. 

30 & 32 S. Canal St., 

Chicapo. 



Patents, Trade Marks, 

COT»YT«IGMTS, etc.. 

Address MIJ IS nl S COap o? Patents. 

0l3ce of the Scientific Ajuerican 

S61 BroadKoy, New Y'ork. 

Branch Office : «2& F St., Washlnffton, » O. 

Hand-book Sent Free on Application. 



AND Chemical Technology in the 
Library oe' the (British) Patent 
Office. London: The Patent Office. 
1901. 16mo. Pp. 105. Price 6d. 
An admirable bibliography of chemical litera- 
ture which is sure to prove of the greatest 
[ possible value, not only to those interested in 
patents, but in general chemical literature. It 
is, of course, nothing like as extensive as the 
work by H. C. Bolton, published by the Smith- 
sonian Institution, but at the same time for a 
brief bibliography it is excellent. 
Fruit Harvesting, Storing, and Market- 
ing. Making a Practical Guide to 
the Picking, Sorting, Packing, and 
Marketing of Fruit. By F. A. Waugh. 
New York : Orange Judd Company. 
1901. 16mo. Pp. 224. Price $1. 
The last twenty years has shown a remark- 
able development 'in agricultural literature, the 
books which are offered for sale being emi- 
nently practical. The present book is no ex- 
ception to this rule. It tells the fruit grower 
how not only to grow the fruit, but also how to 
sell it. The second of these problems is fully 
as difficult as the first, but with the aid of 
Mr. Waugh's treatise the task is greatly sim- 
plified. The author has a national reputation 
as a horticulturist. 

Currency and Banking in the Province 

OF Massachusetts Bay. By Andrew 

McFarland Davis. Two vols. Part 

I., Currency. Part IL, Banking. 

8vo. Pp. 473, plates 332. Price $4. 

The subject is one which will interest all 

who are in any way identified with economics 

or with the historical aspect of the subject. 

The numerous plates give facsimiles of colonial 

currency, bills, notes and other instruments, 

reproduced from the originals. It is a work 

which no historical library can afford to be 

without. The author has delved deep into the 

archives and statutes and has produced a book 

of sterling value, and withal entertaining. 

Handbook on Petroleum. For Inspectors 
under the Petroleum Acts. By Capt. 
J. H. Thomson and Boverton Red- 
wood. London : Charles Griffin & 
Company, Ltd. Philadelphia: J. B. 
Lippincott Company. 1901. 8vo. Pp. 
298. Price $3. 
While our laws relative to the transporta- 
tion and storage of petroleum are different 
from English laws, at the same time it will 
prove of great value to those engaged in the 
storage, transportation, distribution and In- 
dustrial use of petroleum and its products and 
calcium carbide, with suggestions on the con- 
struction and use of mineral oil lamps. 
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Ualuable« Books! 

* * * 

REVISED and ENLARGED EDITION of 1901 



Cyclopedia 




The Scientific American 

Of E^ecelpts. 
Notes a.r\d ? 
Qviexies. v^ 

15,000 ICeceipts. 734 Pages. 

Price, 8;S.OO in C'lotb. $G.OO in Sheep. $G.50 
in Half lUorocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

Theworliisso arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
have a place in every 
home and worksliop. a 
cir(ular contaiiiiiiir full 
Table of Contents will 
be sent on application. 

Those who already have 
the (.Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, Sl.OO 

postpaid. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN, A.M. 

Large Octavo. 480 Poites. 

300 lawsf rations. Pi-ice$3.00 

by Mail, Postpaid. Half Red 

Morocco, Gilt Top $4.U0. 

The most important book 
ever publislied on invention 
and discovery. It is as read- 
able as a novel, being written 
in popular style. 

The book gives a most com- 
prehonfive and coherent ac- 
count of the prosress which 
distinguishes thisas the "gold- 
en age of invention," result- 
iDB in industrial and commer- 
cial development wh ich is 
without precedent. A chrono- 
logical c.leiKJar of the leading 
inventions is one of the most 
important features of the 
book, enabling the reader to 
refer at a glance to important 
inventions and discoveries of 
any particular year. Tlie book 
is printed with large type, on 
fine paper, and is elaborately 
illustrated by 300 engravings 
and is attractively bound. 



EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKINS. 

This isabookfullof 
interest ^nd value lor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics, this splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- ,a^ 
provements of the day. " ' 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

20th edition. Revised and 
illus. Ele^'antly bound in cl< 
paid. $4.00; Half Morocco. ! 





enlarged. 914 panes. SXi 
»th. Price, by mail, post- 
^5,00. 



M \n\r stage lllusi 
ITlj-AVJIW sions, inclu 




ons and Scientific Diver- 
uding Trick Photography. 
This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of enf^rav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidii; itate urs t h e m- 
selves. Conjuring, large 
stage illusions, flre-eat- 
ing, 8 w o r d-swallowing, 
ventriloquism mental 
magic, ancient magic, 
automata, curious toys, 
stage effectB, photograph- 
ic tricks, ana the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illualrated, 
making a handnome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be the Stand- 
ard Work on IVIagic. 
By A. A, Hopkins. Seepages. 420 illus. Price S'i.50. 



A Complete Electrical Library. 

By PBOff. T. O'CONOR SliOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 

Arithmetic of Electricity 
138 pages, . . . $1.00 

Electric Toy Making, 140 
pages Tl.OQ 

How to Become a Suc- 
cessful Electrician, 189 
pages li.OO 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Kiecfncity Simphfled, 158 Five volumes, 1,300 pages, 

pages $1.00 and over U50 Uluntraiinns. 

A ralv4ible and indispensable adiiitwn to every library. 
Our Great Special Offer.— We will send prepaid 
the ahove Ave volumes, handsomely bound in blue cloth 
with silver lettering, and inclosed in a neat folding" boK, 
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(8480) F. S, N. asks: 1. Please inform 
me how many dry cells or batteries it requires 
to develop full brilliancy in a IG-candle power 
incandescent lampV Is it best to run the bat- 
teries in series or in paii's with a central con- 
nection? A. it is not possible to light incan- 
descent lamps from dry cells. They are not 
adapted for use continuously, but must rest 
after being in use for a very brief period. To 
light a lamp with a battery take as many cells 
as the voltage of one cell is contained in the 
voltage of the lamp. Wvy cells have about 1.4 
volts. If the lamp was rated for 54 volts, for 
example, 50 cells would be required to bring 
it to full brilliancy. They must be arranged 
in series. 2. Can you give me the directions 
for malting a dynamo capable of lighting four 
incandescent lamps of 12 candle power each, 
power to run dynamo from dry batteries, and 
number of batteries required to run dynamo? 
A. Supplement No. GOO. price ten cents, gives 
the plans for building a dynamo which will 
light eight IG candle lamps of 50 volts each. 
You cannot run a dynamo with a battery. You 
can run a motor with a battery, and use the 
motor to run a dynamo, but it would be at 
a great waste of power. 

(8481) G. L. asks: 1. Have built a 
motor described in Scientific American of 
•ecember 8 and 15 last. Can the same be 
run as a dynamo? If not, why? If so, how? 
A. The little motor can be run as a dynamo 
if you excite the Jield magnets by a battery. 
We doubt if it can excite its own fields, though 
you can try it after you have run it with a 
battery. 2. Also say whether enameled ware 
can be re-enameled after it chips off and com- 
mences to leak, and give receipt for same, 
with method of applying. A. We know of no 
way of repairing enameled goods. 

(8482) J. D. asks: 1. Please tell me 
the composition of the heater on Nernst lamp ; 
that is, what is this cement made of and what 
proportion? A. The Nernst lamp is described 
in the Scientific Amekican for September 2, 
1901, price ten cents, as it was exhibited at 
the Pan-American Exhibition. The proportions 
of the materials used in the filament are prob- 
ably known only to the patentees. 2. What 
size platinum wire, length of wire 12 inches, 
must I use with a voltage of 110 to bring the 
wire up to a temperature of 1,000 deg. C. ? 
A. Any size of wire can be heated to 1,000 
deg. C. if yop have current enough. The 
voltage of the current is not important except 
that it be sufficient to force the current through 
the wire. A low voltage would be better, 
since 12 inches of wire will have very little 
resistance, and you will require a rheostat, 
thus wasting current. 3. Give rule for find- 
ing current necessary to raise any size plat- 
inum wire to any temperature with any volt- 
age. A. The heating power of a current is 
given by the formula f7 = 0.24 C^Rt calories. 
C is amperes, R is ohms, and- t is time in 
seconds. This will give the amount of water 
heated 1 deg. C. divide this by the specific 
heat of platinum to obtain the weight of 
platinum which would be heated 1 deg. C. in 
the same time. 4. Tell composition of some 
good asbestos cement. A. Asbestos cement 
varies in composition according to the purpose 
to which it is to be applied. For boiler and 
pipe covering it is mixed with plaster of Paris 
with a very thin glue. For fire-resisting pur- 
poses it may be mixed with a small portion of 
fire clay. 

(8483) H. B. asks: 1. Will the motor 
described in Supplement for August 2, 1890, 
run on a 100-volt alternating circuit? A. No. 
It is a direct-current motor. 2. If not, what 
changes could be made so as to make it? A. 
We she pld not change it. We should take a 
different design. ■ See "Electrical •eslgns," 
price $2 by mall, where there are several 
sizes of machines with plans and descriptions. 
3. What horse power is the motor, and could 
this be doubled if everything else in the motor 
was also made twice as large? A. Perhaps a 
fifteenth to a tenth. The design is not adapted 
to a large machine. 

(8484) C. L. G. asks: 1. Is it practical 
to use batteries for motors of small power, 
such as sewing machines, small lathes, etc.? 
A. Yes. 2. Could the Hopkins motor, described 
in Supplement No. 641, be wound for power 
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and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement I 1 «-.i. Price 10 cents. For 
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in U. S.. Canada, Australia and New 
Zealand; also by America's leading 
poultrymen and thousands otoiherB. 
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ll-l^f 1 197 and 1*2.13. Earhiiumbergivesplans of 
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circuit and be used !n series with incandescent 
lamps? A. Yes. 3. Please cite me to informa- 
tion of easily constructed electric motor of 
small power for power circuit. A. "Electrical 
Designs," price $2 by mail. 4. Can you cite me 
to information of easily constructed battery 
motor better than Hopkins motor mentioned 
above? A. No. 

(8485) S. C. asks if it is proper to say 
that "the volt and ampere have no connection 
whatever"? A. We should hardly put it in 
that way. The volt is the ■ unit of electrical 
pressure, or electromotive force. The ampere 
is the unit of intensity of current. The am- 
pei;e is the ratio of the volts to the ohms. They 
have that connection with each other. 

<8486) F. J. D. asks if it is necessary 

to have a permit to run a small steam launch, 
say 20 feet in length ; also, if government in- 
spection of same is required. A. No license or 
inspection is required for running a steam 
launch on waters not navigable by other vessels 
in regular commercial travel. 

(8487) J. R. K. asks: 1. Can .you tell 
me what causes the so-called back fire in a 
two-cycie gas engine? Also can you suggest 
a remedy? A. Back firing in gas engines is 
caused mostly ' by a misfire charge exhausted 
into "the muffler or exhaust pipe, which fires 
at the next exhaust.. The next charge after a 
misfire is always '.a stronger charge, by a less 
admixture of burned gas, and also through 
this condition makes an unusually strong im- 
pulse or kick of the engine. Perfection in the 
action of the igniter is the only remedy. 2. 
Why is it that a two-cycle engine does not 
run at so high a speed as a four-cycle one, or 
is there a way to make them so they will? 
A. The two-cycle type has far less time to 
draw in and compress a charge than the 
four-cycle type per revolution, which causes de- 
fective charging and misfire at high speeds. 
The later designed automobile two-cycle en- 
gines seem to have sufficient speed for all 
practical purposes. 3. Which is the stronger — 
a two or a four-cycle engine of the same cyl- 
inder and stroke dimension? Some claim the 
two-cycle is, but I have never seen a two-cycle 
which would develop anywhere near the power 
that is claimed for some of th^ small four-cycle 
bicycle and automobile engines of equal size ; 
and as- I notice that the two-cycle is not used 
very much for automobiles, I wonder if they 
really do develop more power, for the weight 
would be lessl A. The difference in power for 
equal-sized cylinders in favor of the four-cycle 
type is probably due to the greater compres- 
sion and its greater explosive power. 4. I 
tested an engine for the power, and would like 
to know if this would be all right to get it 
approximately, or near enough for ordinary 
business. Of course, to get it correct it would 
have to be considerable of a job. Here is what 
I did : I used a pulley 18 inches in diameter 
on the engine shaft, and put a brake on it with 
an arm to the scale, which was 38 1-6 inches 
from center of shaft to point of bearing on 
the scale, which would be a circumference of 
about 20 feet, and the engine made 500 revolu- 
tions per minute, and the pull was 6 pounds 
on the scales. 500 revs. X 20 feet circum- 
ference of pull X 6 pounds pull on scales 
-^ 33,000 ^ 1.82 horse power about. Can 
you suggest a better way or a more simple one 
to get at it fairly correct? A. Your method of 
testing the actual power of the gas engine was 
correct. See Supplement, No. 992, on the 
various methods of testing the actual power of 
engines, 10 cents mailed. 

(8488) A. G. S. asks: 1. Have you "a 

SiiPPi>EMENT telling how to make a simple con- 
struction yet effective 110-volt dynamo, with 
illustrations of the . work and telling how to 
wind the magnets and the armature? Please 
tell the number of the Supplement. Uow big 
would the dynamo have to be if it was series 
ound, according to the dimensions given in 
e Supplement ? A. Supplements 865 and 
10, price ten cents each, give plans of dyna- 
os with descriptions. The dimensions of each 
e fully given in each paper. 2. Can you run 
incandescent lamps on the same circuit as an- 
electric furnace? A. Yes. 3. How many volts 
does it take to run an electric stove? A. An 
electric stove may be run upon any voltage, 
though it becomes difficult to insulate for high 
voltages ; 110 volts are very commonly used. 
4. If a dynamo gives six volts running i*" 
steady, how many anjjieres and ohms will it 
have? A. No one can tell. The amperes must 
be measured with an ammeter, and the ohms 
can then be found by dividing the volts by the 
amperes. 5. Please name and explain the differ- 
ent ways in which dynamos are wound? A. 
Dynamos are series, shunt and compound 
wound, and If they are to furnish alternating 
current, they must be separately excited. These 
terms are explained in all textbooks of elec- 
tricity. We can send you Thompson's "Ele- 
mentary Lessons" for $1.40 by mail. 6. Ilow 
many volts does it take to run a 1 horse power 
motor? A. Motors may be built for any volt- 
age. If run upon an incandescent lighting cir- 
cuit they are either 110 or 220 volts. If upon 
an alternating current they are wound for 52 
or 104 volts. The amperes are found for each 
motor by dividing 746 by the voltage. 7. Could 
you run an automobile at a good rate of speed 
with a 1 horse power motor? A. No. 8. How 
many volts does it take., to make a ^att? ^.A. 
A watt is the power given by a current of one 
ampere flowing with a pressure ;of one volt. 
See Thompson's book above referred to. 





NOWEJCHTS TO LOSE 

Laboratory Bahmce. 

Direct Reading. 
Apfel-Murdoch Company, 

Lake. Street. Chicago, 111. 



"TO WEAR AND LAST 
'TIS NOT SURPASSED" 

The construction of Fisk Fabric 
Tires is such that the different 
layers in its composition assure 
both elasticity and strength. It 
is extremely difficult to punc- 
ture and gives the greatest sat- 
isfaction to riders of bicycles 
and drivers of automobiles. 

Illustrated catalogue mailed 
free on application to the 
F19K KLBKKH CO.. 
Chicopee Faj.i.i^, Mass. 




Howard Two and Four Cycle 




MARINE 

AND 

AUTOMOBILE 
MOTORS 

■Wrltfi for Cat. 

Grant Ferris Co. 

Troy, N. T. 




sOMNi&RAPHui;™;;. 

ith yoa ull !h( Hme Circii1iir(rH?f 



^ TBK«liViaft*fn HVa-CO. brv B2 itCuial 



tiftl., kiirToA 




^."ON THE LpVEL." 

\',H-V,:l Uv*J. 'SfjLf .>( ttrilvtsr Jollar, Jg in. 
neiitlv tiirlccltdt Suniple for iJiii:. in 
tr 



H'thii'k. „ 

i^&tftlCg: Free. 

(rytilbgnil liid»fOiriiTil>t tin Atfcm*!, 






Oil— Smel ter— mi mes. 

Douglas,Lacey&Co| 

Bankers, Brokers, Fiscal Agrents, ^ 

Members N.Y. Consolidated Stock Exchange, and j 
Los Angeles, Cal. Stock Exchange. 

66 BROADW AY A 17 NEW ST .. NEW YORK. 

Dividend-Pay Ina Mining, Oil and , 

Smelter Stocka, Llated and 

Unllatedf our StMeclaltjfm 

Booklets giving our successful plan for realizing 
', the large profits of legitimate mining, oil and smel- 
ter investments, subscription blanks, full partieu- i 
) lars, etc. sent free to any inter esteil on appUeation. 
BKANCHES— Boston, Philadelphia, Chicapo, 
i Cleveland. ( 'incinnati . st. Louis, Baltimore, Wash- 
r ington, Pittsburg, BulTalo, Prescott, Arix^- L«s 
Angeles, Cal. ; Hartforrl. Conn.; Halifax, N.S. ; St. 
John, iJ. B., Moiitrpfilaiul Toronto, Can. 



EDSON'S SYSTEM 

CESSPOOL matter. Smaller Con 




EDSON MANUFACTURING 



1S3 Commercial Street, 



for the ODORLESS re- 
m.val of VAULT and 
iplcte Outfits for Privat* 

Estates, Hotels 
anil iDRtitutioiis. 
The U. S. 
Military 
7ff Government 
abroad and many 
cities in the U. S. 
Kse our Outfits. 
Sen* for Catalog 
K3. 
CO., 



Boston, Mass., U. S. A. 




^^^ 



TYPE WHEELG. MODELS £..EXPERIME,HTAL waHK.BIVJUJ.nKHINntY 
WDTELTIEB fcCTC. HLW ■? QH fi aTCHML W 0RB5 lOQ N^^ SSft U H r l>< ■ T. 



Experienced expert mechanic, to educate machinists 
in best use of improved tools in large machine shop, 
employing several hundred men. Man wanted must 
have experience in adjusting feed and speed and be a 
practical up-to-date expert in directing others to get 
greatest output from tools employed on heavy engine- 
compressor and pump and general machine work. Mnet 
have good reference. Address EXPERT MECH A N IC. 
P. O. 30X825, Chicago, 111. 

Catalogue of Architectural, Scientilir; 
and Technical Books. 
Prospectusfor 1912, for "Architects' ami 
Builders' Magazine," monthly $2 a year. 
WM. T. COMSTOCK. Pub.. 23 Warren St., New York. 

Canfield Coaster Brake. Booklet 
Free. Fitsanybub. Anyone can apply it. 
Address Canfield Brake Co. ,CorTiinK,N.Y. 



FREE 



$3.00 



FUPDVTUIMK I" tliollncof MiLCliineor t>rE>sswDrk 
bltni I nina BrjlicStBH. Prompl. Glote-MncUino 
* StampiiiK Company, 9r« Hiimiiton St., Cleveland, O. 



NPW VnPK SHOPPING by a responsible and 
" t If I U n l\ {.xperlencfid lady. Send for circular. 
MRS. LORD, ■ M Bast 23(3 Street, New Vork City. 



QlinDTUJIUn DVillAII.. Pioneer hiime course 

unun I nnriU rnmlnrim mul I'irat Lrmmfi-rt. 

Poll!) Sliiii'tliniid Collsere, Bi).t3,1, WilUaoisport.Pa. 



^ H.P. GAS ENGINE CASTINCS 

Materlftls ami Uiuu Prir'ta. Write fcir CufalocueO. 
PAllSEI,!. & WKKO, ISViai W. 31at Street, New Vort 



ELECTRICITY 



BOOKS AND 
NOYEIiTIES ! 

How to Make a Dynamo; Ho^ to Make a Storage Bat- 
tery; How to Make a Voltmeter. Ten cents each. Hand 
Dynamos, 11.00, *2.T6, $8.00. 

BUBIER PUB. CO., Box ?09, Lynn, Mbbb. 



ACCyTQ 112 dally made by agents sellinK our 

nUCH I Ot Claim Pile. Used bv every merchant 
and physician. Sayers&Co., D60,40801iVG St. Louis, Mo. 

I or MACHINES, Corll88 Engines, Brewers' 

II }• and Bottlers* Machinery. THE VILTER 
lU^ MfG. CO., 899 Clinton Street, Milwaukee Wis. 

iUinnPI^ & EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery 
E. V. BAILLARD, Fox BIdg.. Franklin Square. New York. 

MATCH FACTORY MACHINERY. wT K. 

Wll.LTAMS,Mfr.,1001Monadnock Block, Chicago, D. S. A. 





THE WEALTH 
OF NATIONS 



A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You .can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successftilly by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en- 
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
witli-'you in person or by letter as to the probable patent- 
ability of your invention. 



Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 
MUNN & CO., Solicitors of Pattents, 

Branch Offlce, Main Office, 

625 F Street. Washineton. D. C. 351 BROADWAY, NEW YORK, 
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Scientific American 



December 28, igot. 



Waltham Watches. 

"True as the needle to the pole, 
or as the dial to the sun." 



"The Perfected American Watch," an illustrated book 
of interesting information about tvatches, tvill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



plOROUGHlmSPECTIQHSg t 




ANn 

INSURANCE 

AfiAIKST-LOBS 

OR. 

DAHAGB 

TO 

PROPERTY 

AND 

LOSS-OFUFB 

AND 

INJnKV 
TO- PERSONS 
CAIJSEDIW 



Columbian Spirit. 

TRADE MARK. 

A Chemically Pure Methyl Alcohol. Price in bblB. 
and^ libla.. $150 per gallon. Columbian Spirit cannot 
be taKBD internally, but for manufacturing purposes 19 
the equal of alcobol. It ia a water white spirit testing 
^percent, of pleasant odor and free from impurities. 



MANHATTAN 
Sole manufacturers. 



SPIRIT CO- 

BUFFALO, N. Y. 



STE^MLER-EXPLOSIOriS 



LRBmiWEiin. TREAS- 



Works of Excelleivce. 

Voii .hoiild learn all about the 
1»U2 Wliiton eon>truetll>n. 

^^ The 

IMPROVED 
$1,200 
MODEL 

^m H. p.) 

and the new 

. TOURING 
CAR 

(15 H. P.) 

..„r.e Power (a..,„„l,. 1?^^ 'tl'S^'^t 

spective classes. Catalog, which fully describes our 
complete product, has just been published. It ia yours ( 
for tne askine. 
THE WTNTON MOTOR CARRIAGE CO., 

486 Belden Street, Cleveland, Obio, U. S. A. 
Eastern Depot, 150-153 East 58th street. New York. 



TYPEWRITERS 

AbBolutelyNew MAlNiHATTAX at much less thar 
manufacturers prices. Second-hand, all makes. Senc 
for Catalogue. 

F. 5. WEBSTER CO., 333 Congress St., Boston. Mass 




he Only Perfect j^ye-glass for ReadJT^ 



Every Student needs ^^^ 

BRIGCS* TEMPLE-CLASO EYE-CLASSE? 

because you look straight through their center all the time. * *^ 

When you read throufJib the ordinary eye glass, you are reading (^.j.; 
edge of the glass or diagonally through. 

BKIG(;8^TEMFLE.(:LA&P EYIi;.GLAS8ES revolve on a riirid, ye ^ery 
fine frame, and are the only glasses adjustable to both exact pupil distance 
and range of vision, up or down. 

Moreover, they do not pinch the nose or even touch any sensitive spot at 
all, being supported by a flexiblp fly foot aL the temples, while the weight is 
entirely on the cheek. Vou cannot f pel you me wearing glasses, yet it is al- 
most impossible to shake them off. The only perfect eye-glass made, yet cost- 
ing even less than the old bind. Only tlie liiiest lenses are used. If you want 
perfect eye-glass comf«rt,Jind glasses i, hut really help the sifJht, write for book- 
let, "Eye Glass Revolution," which comuins a do/.en ot'ier reaHons why you 
need them, and endorsements from physicians, ministers and well-known 
people. We can fit you perfectly, whatever tiie prescription you need. 

WRITE POIt OUK ■ 0.\ APIMtOVAi " OFKER 
BItlOOS OPTICAL CO, 8ole Muiiiit'iutiirerH. 845 Cox KltlK-, HocheBtcr. 

(Formerly called Revolving Spectacles Co.) 




Hartford 'I'ypewriters made with either single 
or double keyboard. Price l*ia.OO. Catalogue 
on application. 

HARTFORD TYPEWRITER CO., 

4T2 Capitol Ave.. Ilurtford, Conn., U. S. A. 




OF BRAINS 



t((AR.5 



-MADE AT KEY WEST> 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the n^ildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
/ money. Send for booklet and particulars. 

? CORTEZ CIGAR CO., KEY WEST. 



STATK lAyK MKG. CO., C'Ufittanooga, Tenn,, U. S. A. 

Wi Cliamb^rs St., New York* 




I i.J| STEREOPTICONS and VIEWS 

^^^^fur l'ubUi:KxhlbllioiiS,C'hiu< hKiiT-ruLiiitiienta, 
for llkiBLraUuK»*?raioii8. Aitmy BiKcu.iLll i»rii-it^H. tiimiicu 
for tiH'iL with littli! cupimL tu iiiaku inunKy. iiHU jj^ga 

McAllister. MIo. Outiclan. 49 I^assau street. N. Y, 



Money, 



All varietiesatlowest prices. Best Railroad 
Track and Wtttton or t-tock Scales made. 
Also 1000 uKeful articles. iiieltnU'itf" Safes, 
Sewing Machines, Bicycle?, Tools. 4>tc- Save 
Lists Free. Chicago jSialk Co., chicaKO, 111. 



IFSSOP'S STEEC"B7/r 

U*- FOR TOOLS. SAWS ETC. 

W" JtS£OP * SONS L'? 91 JOHN ST. NEW YORK 



CHARTER ENGINE 

DSED 



Any Place 

BY Any One 

FOR Any Purpose 

Stationaries, Portables, Sawing Outfits, 

Holsters^ Engines and Pumps. 

Fi' Ki.^asoTinc, (;»s, l>istiLlatc. 

Send fnr Illustratfd Catalmiw aiid Tfatl- 

motiials, and Stnte Your Pmwr Needa. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL. 





BEST AND MOST 99 p 



ECONOMITAL. 



Requires ouly TWO- 
TI1IKI»S> Ihe regular quan- 
tity. Always paclied in 1-lb. 
trade-ma? k red bags. 

Good Coflees, 12c. and 15c, 
Good Teas. 30c. and 35c. 

For special terms aildress 

The G reat American Tea Co. 

31 A 33 Vesey St., New Yorli. 
P.O. Box 290. 




(I^IEIV OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO lOLA CEMENT CO.) 

"Most Satisfactory and Economical." 

lOLA PORTLAND CEMENT COMPANY. 

Detroit, Mich., Oct. i6, igoo. 
BRADLEY PULVERIZER CO.. Boston, Mass. 

GentUtnen : — Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 
Mills in our plant. The writer has had a Isirge experience with most kinds of grinding machinery, and is prepared to say that for grind- 
ing Portland cement clinker the Grififin Milfis the most satisfactory and economical grinding machine on the market. 
Each of the above mills has at times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each 
per hour. Yours truly, lOLA PORTLAND CEMENT CO.. 

(Sgd.J Per John T. Holmes, Ma tuiging Director. 

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money. 

THE BRADLEY PULVERIZER CO., BOSTON. 



'^ 




$25 



SHOE BLiACK1N(t.— FORMULAS FOR 

Hqulil and solid hlnckluj^ iirt? givfJi Iti j<irppLtMK\T 
Nt^^H. I'^lfl And l*2:|f^ Price lo ct^iits ear;!!. For AHle 
hy Murin ^ Co. and all newrideulers. 



NEW lUm WATCHES 

Our Ne%v Enamel Booklet 

showing the daintiest line of 
enamel watches in all colors is 
just out and will he sent on 
application. 

THE NEW ENGLAND WATCH CO, 

;i7 & ;Ht Maiden Lane, ]49 State Street, 

New York Chicago. 

Spreckels Building, San Francisco. 



1 Pay The Freight^^ 

Will ship C. O. D. to any station in the Unite* States for 

The "WILLARD STEEL RANGE 

Has 6 8-in.lids, oven 17x12x21, 15 ijalloii reservoir, iBrpt? warming closet, duplex 
grate, burns wood or coal, wei>^i.^ 400 lbs., lined throujztiout with asbestos. 
GUARANTEED TO BF AS REI'RESENTkD. Write tor free descriptive 
circulars and testimonials trom parties In your section who are using one. 

WM. a. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 

AGENTS WANTED T() SElil. FOR CASH OK ON C'KEDIT. 



BRISTOL'S 
RECORDING INSTRUMENTS. 

i Pressure Gauges, Vacuum Gauges. Volt- 
' meters. Amperemeters, Wattmeters, and 
1 hermometers, make continuous records 
Hay and Night. Will pay for themselves. 
Kvery instrument fully]guaranteed and 
seni on 30 days' trial. Kr Send for Circii- 
Uirs and Specimen Chart. 
The Bristol Company, Waterbury, Conn. 
SILVER MEDAL PARIS EXPOSITION, 




For $200 C.O.D. Direct From Manufacturer 



vs. 



RIVETT LATHE 

From $100 lo $1700 Each. 

GOLD MEDAL 

AT THEPAN.AMEKICAN EXPOSITION. 

l»~Send for new Catalog : 1901._«| 

Faneuil Watch Tool Company, 
BRIGHTON, BOSTON. MASS. 




$350 Selected From DeeLler 

THE WHITE PIANO 

INCLUDING A PIANO STOOL AND WRAPPER 

Freight Prepaid to any part of tlie u S. and Canada 

WITH PRIVILEGE OF EXAMINATION 

DO YOU WISH TO SAVE $150.00? 

Then accept our oiler at once, as this proposition is 
only open lor a limited period. 

The White Piano possessps a valuable Patent Stringing Device 
which protects the instrument from effects of expansion and con- 
traction produced by climate changes, and therehy insures an 
evenness of tone, lessens the frequency of tuning and lengthens life 
of piano. This instrument is made of the very beat material "by 
skilled and experi<?nced artipans, case is of well seasoned wood with 
hand carvings highly varnished and polished. Tone is full, round, 
powerful, sweet and meiortioua, and is in every respect an instru- 
ment as is called for by the highest trained artist. These state-^' 
mentB are embodied in our Guarantee and accompany every Piano.. 

THE D. M. WHITE PIANO CO. 

BROCKTON, MASS., U. S. A. 





